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ABSTRACT 
 
Background: Adult survivors of childhood cancer can have lower employment 
participation outcomes including employment quality. This study is aimed to identify 
factors that predict employment quality in this growing population. 
Methods: Retrospective cohort study of 296 currently employed adult survivors of 
childhood malignancy participating in the St. Jude Lifetime Cohort Study. Cancer and 
treatment conditions were abstracted from medical records. Health status and work-
related variables were determined from surveys and validated instruments. Multiple 
Regression and Correlation (MRC) and Structural Equation Modeling (SEM) methods 
were performed to investigate the relationships among the variables in the model which 
was developed from the World Health Organization’s International Classification of 
Functioning, Disability and Health (ICF) model.   
Results: Survivors’ work engagement and positive reactions from colleagues predicted 
employment quality in terms of job satisfaction, turnover intentions, performance and 
organizational commitment. Survivors’ work engagement accounted for the indirect 
effects of emotional health and positive reactions from colleagues on employment quality. 
Emotional health accounted for the indirect effects of physical health, age at diagnosis, 
and positive reactions from colleagues on employment quality.  
Conclusions: Treatment and health, personal and environmental factors both influence 
survivors’ employment quality. It is likely that tailored interventions targeting on these 
factors may support greater employment quality in adult survivors of childhood cancer. 
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CHAPTER 1 
INTRODUCTION 
Research has suggested that adult survivors of childhood cancer demonstrate poor 
work-related outcomes compared to siblings or members of the general population 
(Kirchhoff, Krull, Ness, Armstrong, et al., 2011; Kirchhoff, Krull, Ness, Park, et al., 2011; 
Kirchhoff et al., 2010; Pang et al., 2008). A meta-analysis study showed that cancer 
survivors are nearly 1.5 times more likely to be unemployed when compared to their non-
cancer counterparts (de Boer, Taskila, Ojajarvi, van Dijk, & verbeek, 2009). Earlier 
analyses of data from the Childhood Cancer Survivor Study (CCSS) cohort indicated that 
survivors are 5.9 times more likely to report restricted ability to attend work compared to 
siblings (Ness et al., 2005) and 5.6% of survivors compared with 1.2% of siblings have 
never been employed (Pang et al., 2008). Although most childhood cancer survivors are 
able to work, they are at increased risks for taking lower-skill positions that typically 
have lower salaries, fewer benefits and fewer chances for career advancement or mobility 
(Kirchhoff, Krull, Ness, Park, et al., 2011). These findings are consistent with other 
studies in the area of disability and indicate that employed adults with disabilities are 
disproportionately employed in entry-level lower-wage jobs even after accounting for 
their educational attainment when compared to their non-disabled counterparts (Kaye, 
2009). People with disabilities also report decreased employment quality (Lustig, 
Strauser, & Donnell, 2003), which has been indicated by decreased job satisfaction, 
increased turnover intention, increased absenteeism, decreased job performance, and 
decreased organizational commitment (Saks, 2005). 
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With advances in the screening and treatment of malignancies, cancer survival 
rates continue to increase. Estimates from the American Cancer Society indicate that 
therapeutic advances have enabled 83% of childhood cancer to survive for at least 5 years 
(Siegel, Naishadham, & Jemal, 2012).  The majority of survivors in the United States are 
of working age or approaching working age. 65% of survivors are 20 to 59 years and 
31% are 0 to 19 years, only 4% are 60 years of age or older, whereas (Mariotto et al., 
2009). With the growing number of childhood cancer survivors entering the workforce, 
there is a need to identity what barriers to career development, job acquisition, and for 
those employed, barriers to quality employment. To date, research regarding employment 
quality of adult cancer survivors has focused almost exclusively on reporting 
employment trajectories and statistics post cancer diagnosis (Bradley & Bednarek, 2002; 
Short, Vasey, & Tunceli, 2005). Little has been published examining the impact of 
personal and environmental factors on employment quality in a group of currently 
employed survivors of childhood cancer (Martinez, 2010; Verbeek, 2006; Verbeek & 
Spelten, 2007). This study examines the relationship between personal and environmental 
factors and employment quality in a group of survivors of childhood cancer who are 
employed. The World Health Organization (WHO)’s International Classification Model 
of Functioning, Disability, and Health (ICF) (World Health Organization, 2001) provides 
a theoretical framework for conceptualizing how factors interact to impact employment 
quality (Figure 1). The ICF framework is based on the bio-psycho-social model, in which 
the diseases or disorders affect components of “body structure and function”, “activities 
and “participation”, which lead to either disability or functioning depending on important 
contextual factors of environmental origin, such as discrimination at the workplace and 
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heavy workload, and of personal origin, such as self- and work-identity and work 
engagement (Verbeek, 2006; World Health Organization, 2001).  
Regarding personal factors, this study examines how self- and work-identity 
relate to employment quality in a group of working survivors of childhood cancer. Prior 
research has indicated that the childhood cancer experience may negatively impact one’s 
self-identity impeding the ability of childhood cancer survivors to participate fully in life 
roles, including employment (Deimling, Bowman, & Wagner, 2007; Rey-Casserly & 
Meadows, 2008; Zebrack, 2000; Zebrack & Chesler, 2001; Zeltzer, 1993).  Other studies 
have also reported that positive self-identity is important for increasing cancer survivors’ 
commitment to the work (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Hakanen & 
Lindbohm, 2008). In addition, one’s centrality as a childhood cancer survivor is 
positively related to disclosure behaviors in the workplace which is, in turn, related to 
employment quality outcomes including higher job satisfaction, organizational 
commitment, personal/organizational fit and work engagement, and low job anxiety and 
turnover intentions (Martinez, 2010). Research has indicated that work engagement is 
positively associated with good organizational climate and social support from one’s 
supervisor and colleagues (Hakanen & Lindbohm, 2008).  Cancer survivors who have 
strong work engagement and commitment to the work organization are less likely to 
report limitations in work ability (Taskila & Lindbohm, 2007). Studies of healthy 
workers have indicated that the work engagement is the positive factor for participation 
in the workforce (Maslach, Schaufeli, & Leiter, 2001; Schaufeli & Salanova, 2007).  
Regarding environmental factors, this study examines how environmental factors 
impact the employment quality of childhood cancer survivors. Earlier studies have 
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revealed that supportive work environment and positive social climate at work are 
associated with the successful return to work in adult cancer survivors (Bouknight, 
Bradley, & Luo, 2006; Bradley & Bednarek, 2002; Main, Nowels, Cavender, Etschmaier, 
& Steiner, 2005; Verbeek & Spelten, 2007). Also, effective workplace accommodations 
for persons with cancer have also been related to the increased likelihood of remaining 
employed during and after the cancer experience (Amir, Neary, & Luker, 2008; Amir et 
al., 2010; Chan, Cardoso, Copeland, Jones, & Fraser, 2009; Pryce, Munir, & Haslam, 
2007).  For example, job restructuring, work schedule modification, on-the-job supports, 
removal of architectural and institutional barriers, and use of assistive technology are 
found to be effective for accommodating the work limitations reported by cancer 
survivors (Bouknight et al., 2006; Chan et al., 2009; Chan et al., 2008; Nitkin, Parkinson, 
& Schultz, 2011). 
Research from the non-disabled working population has indicated that personal 
and environmental factors are associated with physical and mental health (i.e., the 
activity domain in the ICF model), which may in turn interact and impact the 
employment quality of childhood cancer survivors. For example, adverse personal and 
environmental factors such as high job demands, low job control, and lack of social 
support at work are increased risks for poor self-reported health outcomes (Adler & 
Newman, 2002; Kuper & Marmot, 2003; Niedhammer, Chastang, & David, 2008; 
Stansfeld, Bosma, Hemingway, & Marmot, 1998; Stansfeld, Fuhrer, Shipley, & Marmot, 
1999). Adverse health effects have also been found to relate to poor employment quality. 
A recent longitudinal study has indicated that underemployed individuals taking positions 
with lower job quality have reported decreased mental health, when compared to those 
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who are unemployed (Butterworth et al., 2011). Besides, Kirchhoff and her colleagues 
(Kirchhoff, Krull, Ness, Armstrong, et al., 2011) have indicated that poor physical health, 
emotional distress, and neurocognitive deficits are associated with the increased 
likelihood of being unemployed but seeking work and being employed in non-
professional occupations. As working survivors of childhood cancer are more often to 
take the low-skilled occupations and continue to be underemployed (Kirchhoff, Krull, 
Ness, Armstrong, et al., 2011; Kirchhoff, Krull, Ness, Park, et al., 2011), they are more 
likely to experience low quality employment which places them at increased risks for 
poor health. Therefore, this study controls the physical health and emotional distress as 
covariates in order to control the potential interaction effect between personal and 
environmental factors and health-related (activity domain) factors on employment quality 
of childhood cancer survivors. 
To date most studies with cancer survivors have operationalized employment 
outcome using employed vs. unemployed (Ross & Mirowsky, 1995; Wilson & Walker, 
1993). However, work is a complex variable and measuring work varies depending on 
the theoretical perspective (Adler & Newman, 2002).  This study utilizes the model 
outlined by Saks that operationalizes employment quality as consisting of the following 
measures: job satisfaction, turnover intentions, absenteeism, work performance, and 
organizational commitment (Saks, 2005). Following the work and cancer model 
suggested by Feuerstein and his colleagues (Feuerstein et al., 2010), this study does not 
presuppose the importance of one factor over another. We therefore assume that all 
factors are equally weighted contributing to the construct of employment quality.   
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Significance of Problem 
As the population of cancer survivors is growing, understanding the effects of 
cancer and its treatment of long-term survivors has increasingly become important (Earle, 
2007; Hewitt, Greenfield, & Stovall, 2005). Among all long-term survivorship outcomes, 
the consideration of employment issues of cancer survivors is one of the core areas of 
cancer survivorship research (Mehnert, 2011; Moran, Farley, & Hollenbeak, 2011).  
Work serves many functions and, more importantly may ease, cause, or 
exacerbate psychological and physical problems (Neff, 1985; Szymanski et al., 2003). In 
addition to providing financial support, work also provides many health-related benefits. 
For example, work provides opportunities for individuals to express and to realize core 
values, such as creating new knowledge, contributing to society, or providing for one’s 
own. It also provides a person’s structure of everyday life and enables a person to 
maintain a sense of normality, intactness or control (Peteet, 2000; Rasmussen & 
Elverdam, 2008). Work even provides opportunities to advance the societal status and 
links to an individual’s self-concept (Szymanski & Hershenson, 2005). A meta-analysis 
study (de Boer et al., 2009) indicated that cancer survivors are nearly 1.4 times more 
likely to be unemployed than healthy control participants. Only 67.2% of cancer 
survivors were working compared with over 80% in the non-cancer controls. Although 
majority of cancer survivors are able to work, lower levels of productivity (Lavigne, 
Griggs, Tu, & Lerner, 2008), lower work ability (de Boer et al., 2008; Taskila, 
Martikainen, Hietanen, & Lindbohm, 2007) and reduced job retention (Bradley, 
Bednarek, & Neumark, 2002) have been well documented. Other studies have further 
reported that childhood cancer survivors encounter problems related to career 
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development (Stern, Norman, & Zevon, 1991), unemployment and even 
underemployment (Kirchhoff, Krull, Ness, Armstrong, et al., 2011; Kirchhoff, Krull, 
Ness, Park, et al., 2011; Kirchhoff et al., 2010; Pang et al., 2008).  
A report from the Institute of Medicine (IOM) has highlighted the importance for 
improving the return to work and employment to optimize quality care toward cancer 
survivors (Hewitt et al., 2005). Survivors are more often to take the low-skill positions, 
continue to be underemployed (Kirchhoff, Krull, Ness, Armstrong, et al., 2011; 
Kirchhoff, Krull, Ness, Park, et al., 2011), and are more likely to experience low quality 
employment. Various factors including treatment and health, personal, and environmental 
factors should be considered to increase the likelihood of identifying appropriate targets 
for intervention to improve employment quality of childhood cancer survivors.  
Aims and Hypotheses of Study 
This study is to investigate how the personal and environmental variables interact 
to impact the employment quality of currently employed childhood cancer survivors. This 
study is divided into three aims, each with its own specific aims and hypotheses. Results 
obtained from aims one and two are used to guide the model development for aim three. 
Aim One 
The first aim of this study is to examine the relationships between the personal 
factors (i.e., centrality, acceptance, work engagement, and work commitment) and 
employment quality in a group of employed childhood cancer survivors. 
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Hypothesis for Aim One 
Hypothesis 1a 
Childhood cancer survivors who report higher levels of centrality, acceptance, 
work engagement, and work commitment will be more likely to have increased 
employment quality.  
Aim Two 
The second aim of this study is to examine the relationships between the 
environmental factors (i.e., organizational support, positive reactions from supervisors 
and co-workers, and accommodation need) and employment quality in employed 
childhood cancer survivors. 
Hypothesis for Aim Two 
Hypothesis 2a 
Survivors who report higher levels of organizational support, higher extent of 
coworkers and supervisors’ positive reactions, and without any need for accommodations 
in the workplace will be more likely to have increased employment quality. 
Aim Three 
The third aim of this study is to examine the inter-relationships among the 
treatment (i.e., age at diagnosis, treatment intensity) and health (i.e., emotional distress, 
and physical health), personal, environmental factors and employment quality in 
employed childhood cancer survivors.  
Hypotheses for Aim Three 
Hypothesis 3a 
Treatment and health factors are related to personal factors and employment 
quality. 
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Hypothesis 3b 
Personal factors are related to environmental factors and employment quality. 
Hypothesis 3c 
Environmental factors are related to employment quality. 
Definitions 
Cancer  
Cancer is a condition in which abnormal cells divide without control and spread 
to other parts of the body through the blood and lymph systems to invade other tissues 
(National Cancer Institute, 2012).  There are many types of cancer, each usually named 
by the organ or type of cell in which the abnormality begins (American Cancer Society, 
2011).  
Childhood Cancer 
Although not clearly defined by strict age limits, most studies include patients 
diagnosed with cancer under the age of 18 years in the category of childhood cancer. The 
most common childhood cancers are:  leukemia, brain and other nervous system tumors, 
neuroblastoma, Wilm’s tumor, lymphoma, rhabdomyosarcoma, retinoblastoma, and bone 
tumor (American Cancer Society, 2011). 
Cancer Survivor 
Cancer survivor is defined differently by professionals, groups, and patient 
advocacy groups depending on the population they serve (Shapiro et al., 2009). An 
individual is considered a cancer survivor from the time of cancer diagnosis, through the 
balance of his or her life (National Cancer Institute, 2011). 
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Centrality 
Centrality is characterized as the extent to which an individual defines himself or 
herself in terms of a cancer survivor (Martinez, 2010). 
Acceptance 
 Acceptance is defined as the extent to which an individual accepts his/ her identity 
as a cancer survivor (Martinez, 2010) 
Work Commitment 
 Work commitment is characterized as the extent of which an individual feels that 
working is important to his/ her self-concept (i.e., the feeling about work as an important 
part of life) (Kanungo, 1982). 
Work Engagement 
 Work engagement is defined as a positive, fulfilling, work-related state of mind 
that is characterized by vigor, dedication, and absorption (Schaufeli, Salanova, González-
Romá, & Bakker, 2002).  
Organization Support 
Organizational support is characterized as the extent of supportiveness of one’s 
organization that specifically support cancer survivor (Martinez, 2010). 
Supervisors’ and Co-workers’ Reactions 
 Supervisor’s and co-workers’ reactions are characterized by the co-worker and 
supervisor’s attitudes toward cancer survivor (Martinez, 2010). 
Workplace Accommodations 
Workplace accommodations are characterized by the arrangements made to 
accommodate persons with disabilities including cancer survivor that enable this person 
to perform the essential function of the job (Chan et al., 2009) 
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Job Satisfaction 
Job satisfaction is characterized by one’s thoughts and emotions about one’s job 
including salary, promotion, supervisor, coworkers, and the job itself (Spector, 1997). 
Turnover Intentions 
 Turnover intentions are characterized by the extent to which an employee is 
planning on leaving the organization in the near future (Cammann, Fichman, Jenkins, & 
Klesh, 1983). 
Absenteeism 
 Absenteeism is defined by the number of work days missed in a specific period 
because of the illness (Kessler et al., 2006; Kessler et al., 2004; Kessler et al., 2003). It 
reflects the workplace costs of health problems due to the sickness absence.  
Performance 
 Performance is defined as the quality of work performance on days worked in a 
specific period (Kessler et al., 2006; Kessler et al., 2004; Kessler et al., 2003).  
Organization Commitment 
 Organization commitment is characterized by an employee’s psychological 
attachment to the organization (Martinez, 2010). 
  
12 
 
CHAPTER 2 
REVIEW OF THE LITERATURE 
Defining the Problem 
Cancer Survivorship Statistics   
The number of cancer survivors in the United States (U.S.) has continuously 
increased, both in number and as a percentage of the U.S. population. This increase can 
be attributed to many factors, including earlier detection, improved diagnosed methods, 
more effective treatment, improved follow-up care and an aging U.S. population (Hewitt 
et al., 2005; Hewitt, Rowland, & Yancik, 2003).  
According to a report released by the Centers for Disease Control and Prevention 
(CDC) and the National Cancer Institute (NCI), the number of cancer survivors in the 
U.S. has increased nearly four times, growing from 3 million in 1971 (or approximately 
1.5% of the U.S. population) to 11.7 million in 2007 (3.9%) (Altekruse et al., 2010). Data 
in this report were estimated from the nine Surveillance, Epidemiology, and End Results 
(SEER) registries, which have monitored approximately 10% of the U.S. population since 
1975. Those estimates were then extrapolated to the entire U.S. population while 
controlling for age, sex, and race. Female breast (22.1%), male prostate (19.4%) and 
colorectal (9.5%) cancers are the most common types of cancer diagnosed among 
survivors, accounting for 51% of diagnoses among persons who were alive on January 1, 
2007. Approximately 2.6 million women were survivors of breast cancer; while nearly 
2.3 million men were survivors of prostate cancer followed by 1.1 million survivors of 
colorectal cancer. Among all cancer survivors, female survivors (54.3%) outnumber 
males (45.7%). About 59.5% of the survivors were aged over 65 years, 35.2% were aged 
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between 40 and 64 years, 4.5% were aged between 20 and 39 years, and less than 1% 
under the age of 19.  
As of January 1, 2007, an estimated 64.8% of cancer survivors had lived more 
than 5 years after their diagnosis of cancer, in which 57.2% were females (Altekruse et al., 
2010).  The 5-year relative survival rate for the most common childhood cancers had 
improved from 58% for children and adolescents (children under 15 years old) between 
1975 and 1977 to 83% for those diagnosed between 2001 and 2007 (Siegel et al., 2012). 
More importantly, majority of survivors in the U.S. nowadays were of working age or 
approaching working age. Estimates of data from the SEER  program from 1975 to 2004 
have indicated that only 4% of survivors were 60 years of age or older, whereas 65% 
were 20 to 59 years and 31% were 0 to 19 years (Mariotto et al., 2009). With the 
increasing number of survivors entering into the workforce, evaluating barriers that 
influence job acquisition among childhood cancer survivors and for those employed 
barriers to employment quality outcomes are a growing priority.  
Work-related Statistics of Cancer Survivors 
A recent meta-analysis of cancer studies (de Boer et al., 2009) has revealed that 
unemployment is associated with cancer survivorship and seems largely related to 
disability. This study identified a total of 36 studies, including 16 from U.S., 10 from 
Europe, and 5 from other countries published between 1966 and June 2008 that compared 
employment rate for cancer survivors and healthy controls. Cancer survivors have 
reported 1.37 times more likely to be unemployed than healthy control participants 
(33.8% vs. 15.2%; pooled relative risk (RR), 1.37; 95% confidence interval (CI), 1.02-
2.05).  Analysis by diagnosis has further showed an increased risk for unemployment 
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among survivors of breast cancer (35.6% vs. 31.7%; pooled RR, 1.28; 95% CI, 1.11-
1.49), gastrointestinal cancers (48.8% vs. 33.4%; pooled RR, 1.44; 95% CI, 1.02-2.05), 
and cancers of female reproductive organ (49.1% vs. 38.3%; pooled RR, 1.28; 95% CI, 
1.17-1.40). The highest relative risk for unemployment has been identified among 
survivors of nervous system cancer (RR, 1.78%; 95% CI, 1.58-1.99) and nasopharyngeal 
cancer (RR, 2.47, 95% CI, 1.67-3.66), but these involved single studies only and 
therefore have not been highlighted in their meta-analysis study. The unemployment rates 
are not significantly higher for survivors of blood cancers (30.6% vs. 23.7%; pooled RR, 
1.41; 95% CI, 0.95-2.09), prostate cancers (39.4% vs. 27.1%; pooled RR, 1.11; 95%CI, 
1.00-1.25), or testicular cancer (18.5% vs. 18.1%; pooled RR, 0.94; 95% CI, 0.74-1.20) 
when compared with the control participants. The research group has further investigated 
the mechanism behind a higher unemployment rate of cancer survivors by the subgroup 
meta-analysis and identified that cancer survivors are 2.84 times (95% CI, 1.91-4.20) 
more likely than control participants to be disabled and to receive disability benefits, 
suggesting that the higher risk for unemployment is likely to be a higher disability rate.  
Regarding to the prevalence of return to work among cancer survivors, another 
systematic review study (Mehnert, 2011) has identified a total of 64 articles published 
between January 2000 and November 2009 and indicated that, on average, 63.5% of 
cancer survivors (range 24-94%) return to work after cancer treatment. Overall, cancer 
survivors manage to have a steady increase of return to work from an average 40% at six 
months to 62% at 12 months, 73% at 18 months, and to 89% at 24 months post-diagnosis. 
This study has further reviewed that, on the basis of the reported sick leave periods, the 
mean duration of absence from work among cancer survivors is 151 days.  It has reported 
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that survivors have a significantly increased risk for unemployment and early retirement. 
Cancer survivors are less likely to be re-employed in which between 26% and 53% of 
cancer survivors have lost their job or quitted working over a 72-month period post 
diagnosis and between 23% and 75% of patients who have lost their job are finally re-
employed (Mehnert, 2011). Likewise, an earlier study from Korean workers diagnosed 
with cancer has showed that the mean time to re-employment is significantly longer in 
cancer survivors (47 months) than in the cancer-free comparison group (32 months) (Park, 
Park, & Kim, 2009). 
With almost 65% of cancer survivors are between 20 and 59 years of age 
(Mariotto et al., 2009), more cancer survivors are nowadays alive in their prime working 
years. As these younger survivors have probably less money saved and view retirement 
from the labor force as a less attractive option, more research should be conducted to 
understand the specific employment barrier and quality for survivors in this working age 
group. A group of researchers (Moran et al., 2011) has compared 674 cancer survivors 
(age between 28 and 54 years) from the Penn State Cancer Survivor Survey to 4,141 
workers without a history of cancer from the Panel Study of Income Dynamics. They 
have indicated that as long as two to six years post-diagnosis, working-age survivors have 
reported lower employment rates and worked fewer hours than other similarly aged 
cancer-free adults. Specifically, the employment rates for both male and female survivors 
are 7 to 8 percentage points lower than similarly aged counterparts. The weekly hours for 
female survivors are lower by 3 to 4 hours (which represents a 10% reduction in weekly 
hours relative to the controls) whereas the weekly hours for male survivors are lower by 5 
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to 6 hours (which represents a 12% reduction in weekly hours relative to the controls) 
(Moran et al., 2011).  
Work-related Statistics of Childhood Cancer Survivors   
Regarding to findings specifically focused on employment statistics among 
childhood cancer survivors, research from CCSS cohorts indicated that adult survivors of 
childhood cancer demonstrate poor work-related outcomes compared to siblings or 
members of the general population (Kirchhoff, Krull, Ness, Armstrong, et al., 2011; 
Kirchhoff, Krull, Ness, Park, et al., 2011; Kirchhoff et al., 2010; Pang et al., 2008). Pang 
and her colleagues have indicated that cancer survivors are 3.7 times more likely to be 
unemployed when compared to their control siblings (5.6% vs. 1.2%; 95% CI, 2.6-5.1) 
(Pang et al., 2008). They have further reported that socio-demographic and treatment-
related factors are associated with increased risks of unemployment: central nervous 
system (CNS) tumor (Odd Ratio (OR), 1.5; 95% CI, 1.1-2.1), bone cancer (OR, 1.5, 95% 
CI, 1.0-2.1), treatment with >= 30 Gy cranial radiotherapy (OR, 4.0; 95% CI, 2.9-5.5), 
female gender (OR, 1.4; 95% CI, 1.2-1.7), and age < 4 years at diagnosis (OR, 1.4; 95% 
CI, 1.1-1.8).  
Another study has investigated any risk factors associated with health-related 
unemployment or  unemployment but seeking work for cancer survivors (Kirchhoff et al., 
2010). After the adjustment of age, sex and race, cancer survivors are 6.07 times more 
likely to be unemployed due to health-related problems (i.e., unable  to work because of 
illness or disability) when compared to their siblings (10.4% vs. 1.8%; 95% CI, 4.32-
8.53). Survivors are 1.90 times more likely to be unemployed but seeking work when 
compared to their siblings (5.7% vs. 2.7%; 95% CI, 1.43-2.54). Specifically, female 
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gender (OR, 1.73; 95% CI, 1.43-2.08) and cranial radiotherapy doses >=25 Gy (OR, 3.47; 
95% CI, 2.54-4.74) are associated with higher odds of unemployment due to health-
related problems whereas cranial radiotherapy doses >=25 Gy (OR, 1.77; 95% CI, 1.15-
2.71) are associated with higher odds of unemployment but seeking work. Kirchhoff and 
her colleagues have conducted occupational outcome research in the CCSS cohort and 
found that with the adjustment for age, sex and race, employed survivors are 7% less 
likely to take higher-skilled Managerial/ Professional occupations when compared to 
their siblings (95% CI, 0.89-0.98) (Kirchhoff, Krull, Ness, Park, et al., 2011). Among all 
employed survivors, those who are female, black, are diagnosed <= 4 years, have high-
dose cranial radiation >=18 Gy, or have CNS tumor resection are less likely to take 
higher-skill Managerial/ Professional jobs.  
In addition, Kirchhoff and her colleagues (Kirchhoff, Krull, Ness, Armstrong, et 
al., 2011) have investigated how poor physical health, psychosocial distress, and poor 
neurocognitive functions (activity domains of ICF model) may increase risks of 
unemployment and occupational outcomes among childhood cancer survivors. After the 
adjustment for demographic and treatment-related factors, survivors who have reported 
poor physical health (Relative Risk (RR), 7.83, 95% CI, 6.11-10.04), somatization (RR, 
1.32, 95% CI, 1.08-1.61), task efficiency problem (RR, 2.38, 95% CI, 1.89-3.01), and 
memory problem (RR, 1.23, 95% CI, 1.01-1.50) are associated with a higher risk of 
unemployment due to disability or illness.  Survivors who have reported poor mental 
health (RR, 2.08, 95% CI, 1.48-2.91), depression (RR, 1.57, 95% CI, 1.10-2.24), and task 
efficiency deficit (RR, 1.39, 95% CI, 1.02-1.91) are associated with a higher risk of 
unemployment but seeking work. Regarding to occupational outcomes, survivors who 
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have reported problems in somatization (RR, 0.88, 95% CI, 0.78-0.99), task efficiency 
(RR, 0.90, 95% CI, 0.82-1.00), emotional regulation (RR, 0.85, 95% CI, 0.77-0.94), and 
memory (RR, 0.86, 95% CI, 0.78-0.94) are associated with lower likelihood of working 
in a professional occupation. In other words, specific groups of childhood cancer 
survivors who have encountered difficulties in somatization, task efficiency, emotional 
regulation, and memory are associated with an increased risk of taking positions that 
typically have lower employment quality. Research has also showed that these low 
quality jobs are strongly related to an increased risk of morbidity and mortality (Gregorio, 
Walsh, & Paturzo, 1997; Volkers, Westert, & Schellevis, 2007), more exposure to 
workplace hazards and job instability (Adler & Newman, 2002), as well as fewer 
opportunities for employer-initiated health insurance, retirement savings, disability leave, 
and career advancement (U.S. Department of Labor, 2007).  
Fundamentals of Work 
Meaning of Work: Meeting Human Basic Needs   
Work figures importantly in the psychological and social well-being of cancer 
survivors because work is associated with person’s personal identity, self-esteem, 
purpose of life, sense of contributing, and social relationships (Freedman & Fesko, 1996; 
Morse & Weiss, 1955; Peteet, 2000). Sigmund Freud defines health as the ability to love 
and work, reflecting that work is central to all human societies (Strauser, Wong, & 
O'Sullivan, 2011) and one of the organizing structures of adult life (Maytal & Peteet, 
2009).  
Definitions of “work” vary; the most general definition of work is “an activity 
performed to produce goods or services of value to others” (Szymanski et al., 2003).  In 
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addition to providing financial support, work provides many meanings. Work provides a 
means in which all individuals in the society including those with disabilities or chronic 
illnesses can fulfil the following three basic needs: (1) survival and power, (2) social 
connection, and (3) self-determination (Blustein, 2006, 2008; Blustein, Kenna, Gill, & 
DeVoy, 2008). Regarding to the basic need for survival and power, work provides a 
means for individuals to survive and derive power (Blustein, 2006; Blustein et al., 2008). 
Ideally, through competitive employment, individuals are able to generate sufficient 
income and benefits to meet their most basic needs. Regarding to the basic need for 
social connection, participation in work-related activities provides an opportunity for 
individuals to connect with other individuals and broaden their social and cultural 
environments (Blustein, 2008). Ideally, through work, individuals are able to develop 
positive relationships that supply the support needed to manage work-related stress and 
foster self-identity development. Regarding to the basic need for self-determination, 
individuals search for environments that promote self-determination, self-expression, and 
well-being (Blustein, 2008). Ideally, individuals work in environments that provide them 
with opportunities to exercise self-determination, self-expression, and promote individual 
well-being by participating in work that is matched with their skills and interests. As 
work has been identified as a foundation for meeting these human needs, the acquisition 
of these human needs through employment participation is intrinsically linked to the 
individual’s physical and psychological health (Strauser et al., 2011). 
The activity of work is healthy and can be meaningful for all people, but may be 
particularly beneficial for people with disabilities or chronic illnesses due to their 
common experiences of greater social isolation, stigma, and financial burdens compared 
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to people without disabilities (Strauser et al., 2011). Besides, people with disabilities or 
chronic illnesses often experience a decrease of self-esteem and become isolated. Most 
work environments offset these experiences by providing opportunities for income, social 
interaction and growth, all these activities are important in sustaining mental health 
(Blustein, 2006, 2008).  
Significance of Work Related to Health   
Many public health and psychology studies have provided  strong evidence about 
beneficial health effects of employment among the general population (Ross & Mirowsky, 
1995; Zabkiewicz, 2010). Benefits effects of being employed have included lower levels 
of depression, greater satisfaction, and higher self-esteem (Aneshensel, Frerichs, & Clark, 
1981; Zabkiewicz, 2010). Conversely, unemployment may lead to negative social, 
physical, and mental health consequences (Dooley, Fielding, & Levi, 1996; Murphy & 
Athanasou, 1999). Recent meta-analysis study (Paul & Moser, 2009) has identified a 
significant (medium-effect) association between unemployment and mental health.  They 
have reported that unemployed individuals demonstrate increased distress and impaired 
well-being when compared to employed individuals. Interestingly, they have further 
indicated that the negative effect of unemployment on mental health is particularly strong 
in countries with a weak level of economic development (measured by the Gross 
Domestic Product per capita), unequal income distributions (measured by the Gini-index), 
or weak unemployment protection system (categorized by International Labour Office) 
when compared to other well-developed countries. This meta-analysis study has provided 
powerful evidence that unemployment causes, rather than results from poor mental health.  
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Prior studies have suggested that re-employment reverses the negative effect of 
unemployment and even restores the level of mental health existed prior to the job loss 
(Claussen, 1999; Claussen, Bjørndal, & Hjort, 1993; Kessler, Turner, & House, 1989; 
Schuring, Mackenbach, Voorham, & Burdorf, 2011; Wanberg, 1997). However, these 
studies have also demonstrated that re-employed individuals who get a job that does not 
matched with their current Knowledge, Skills, and Abilities (KSA), and who are re-
employed in a position with lower employment quality (e.g., poor levels of control, 
higher job insecurity, and unfair pay) are at risk for adverse effects on mental health 
when compared to those who are unemployed. This important finding highlighted that 
underemployed individuals who work in environments that are not matched with their 
skills and functions are at increased risks of developing adverse health outcomes.  
Models for Understanding Work-related Issues in Cancer Survivorship 
Various work adjustment theories used in the field of rehabilitation such as 
Holland’s theory of vocational personalities and work environments (Holland, 1997) and 
Minnesota Theory of Work Adjustment (Lofquist & Dawis, 1969) have indicated that an 
individual’s work and occupational outcomes are mutually influenced by both personal 
and environmental factors, and their interactions. In addition, a comprehensive model of 
cancer survivorship and work can potentially guide the assessment, prevention, and 
management of childhood cancer survivors who experience problems obtaining quality 
employment and/or remaining at work. Over the past decades, there have been well 
thought out models regarding work and cancer (Feuerstein et al., 2010; Verbeek, 2006; 
Verbeek & Spelten, 2007). Some of these models were developed from the perspective of 
environment-person interaction (Chan, Strauser, Gervey, & Lee, 2010; World Health 
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Organization, 2001). The primary intent of these models was to better understand 
environmental and personal factors and how their interactions influence the work-related 
outcomes of cancer survivors. For this study, three models of work and disability for 
cancer survivors will be discussed. The WHO’s  ICF model (World Health Organization, 
2001) and the Demand-Side Employment Model are discussed first. Another model based 
on the area of occupational rehabilitation/ work disability (Feuerstein et al., 2010), 
namely Cancer and Work Model is then discussed as this model has provided some 
strong work-related predictors and outcomes that are particularly relevant to the cancer 
survivors.  
International Classification of Functioning, Disability, and Health 
The WHO’s ICF as a comprehensive and universally accepted framework to 
classify and describe functioning, disability, and health in people with all kinds of 
diseases or conditions, including childhood cancer (World Health Organization, 2001).  
Performance of daily activities and participation in their environment, or involvement in 
life areas, including work, school, personal care, friendship, and social interactions are 
examples of function. Either disability or no disability is a result of the interaction 
between a person’s health condition, environmental and personal factors. The focus of 
ICF is to enhance the person’s functional capacities and participation in their environment 
in order to reduce the incidence and severity of disability (Lim, Lange, & King, 2010; 
World Health Organization, 2001).  
In the past, the WHO model primarily focused on an individual’s impairment 
component. It has not fully addressed functional discrepancies between work demands 
and environment as these discrepancies are playing a key role in work disability. 
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Subsequently, the WHO moved a step forward and adopted their model to view disability 
as a result of the interaction between person’s health/ resources and their corresponding 
environment. The WHO has recently made the model more applicable to vocational 
rehabilitation (Escorpizo et al., 2010). This effort sheds light the importance for applying 
this model in the context of employment of childhood cancer survivors. 
The ICF model (Figure 1) is used as a theoretical framework for conceptualizing 
how the proposed personal and environmental variables interact to impact employment 
quality. The development of this model is based on the bio-psycho-social model, in which 
the diseases or disorders affect triad  of “body structure and function”, “activities” and 
“participation”, which lead to either disability or no disability depending on important 
contextual factors of environmental origin, such as discrimination at the workplace and 
workplace accommodation, and of personal origin, such as self- and work-identity and 
work engagement (Verbeek, 2006; World Health Organization, 2001).  
 
Figure 1: International Classification Model of Functioning, Disability, and Health  
 
 
 
 
 
 
 
Health Condition i.e., Cancer 
Body Structure & Function Participation Activity 
Environmental factors Personal factors 
Source: World Health Organization (2001)  
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“Body structure and function” refers to the anatomical and physiological function 
of the body systems. Problems at the body structure and function levels are called 
impairment. “Activity” describes the ability of an individual to perform specific tasks. 
Inabilities to perform usual tasks at the individual level are termed activity or 
performance limitations. “Participation” describes the ability of a person to be involved 
in life situations. Incapacities to fully participate in life’s roles as a member of his or 
family, work or school, or community are called as participation restrictions (Gilchrist et 
al., 2009; Ness et al., 2009; Ness et al., 2005).  
Cancer and its treatment may cause long-term impairments of particular body 
systems that restrict the individual’s functioning (activity limitations). Activity limitations 
can restrict the individual’s ability to participate fully in activities necessary for self-care, 
home management, and work (participation restrictions). To give an example, a child 
who is diagnosed with a brain tumor may have poor sustained attention related to 
dorsolateral prefrontal cortex and/or inferior parietal lobe damage. As a result, this child 
may have suboptimal skills and efficiency performing tasks like reading or learning, thus 
making it difficult to perform well in regular educational classes without accommodation 
(activity limitations).  Throughout childhood and into adulthood, his or her lower 
sustained attention may limit his career options to those that require only minimal 
attention span (participation restriction).  
Research using the ICF model as a theoretical framework has indicated that 
childhood cancer survivors are at increased risks for activity limitations and participation 
restrictions when compared to the siblings. Hudson and her colleagues have revealed that 
cancer survivors report a 2.7-fold increased odd of activity limitations and a 5.2-fold 
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increased odd of functional status impairment when compared to the siblings (Hudson et 
al., 2003). Ness and her colleagues have also showed that, after adjustment for sex and 
age survivors are nearly two times likely to report physical performance limitations, 4.7 
times more likely to report restricted participation in personal care and routine activities, 
and 5.9 times more likely to report their poor health restricting their participation in 
school or work when compared to the healthy siblings (Ness et al., 2005). Zelter and her 
colleagues have used the physical function (activity) and role physical (participation) 
subscales of the Medical Outcome Survey Short-Form (SF-36) to compare the activity 
and participation domains among survivors, siblings, and similar-aged general US 
population. Their findings have indicated that survivors report lower scores on both 
activity and participation domains when compared to their siblings or members of the 
general population (Zeltzer et al., 2008). 
A group of European scholars (Tamminga, de Boer, Verbeek, & Frings-Dresen, 
2010b; Verbeek, 2006; Verbeek & Spelten, 2007) have further proposed that the ICF 
model may offer a theoretical framework for developing interventions to support cancer 
survivors in solving their work-related problems. They have documented three potential 
opportunities, including (1) improving body structure and function; (2) improving 
person-related factors; and (3) improving environment-related factors. First, better 
treatment of cancer and management of cancer-specific problems may greatly improve 
body structure and function, with a subsequent improvement in cancer-related disability 
or work functioning. Second, interventions to learn new skills or improve person-related 
factors such as self-identity or expectations regarding to work may have a potential for 
preventing long-term disability. Third, interventions to adapt the work environment by 
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using the principles of ergonomics may provide incentive for medical rehabilitation 
professionals to advocate workplace adaptations to prevent disability (Tamminga et al., 
2010b; Verbeek, 2006; Verbeek & Spelten, 2007). 
As the ICF model incorporates both personal and environmental factors, it 
provides a stronger explanatory relevance for the health and work-related outcomes 
among childhood cancer survivors. Consequently, studies based on this model may have 
the greatest likelihood of identifying appropriate targets for intervention to improve 
survivors’ abilities to obtain employment that is matched with survivors’ skills and 
functions, as well as increase their employment quality. 
Demand-Side Employment Model 
Despite the passage of the Americans with Disabilities Act of 1990 (ADA) and 
Americans with Disabilities Act Amendments of 2008 (ADAA) to address the issues of 
discrimination towards people with disabilities in various areas including employment, 
recent news release titled “Persons with a Disability: Labor Force Characteristics – 2010” 
published by U.S. Bureau of Labor Statistics has indicated that 18.6 percent of persons 
with a disability are employed when compared with 63.5 percent for those with no 
disability in 2010 (U.S. Bureau of Labor Statistics, 2010). The unemployment rate for 
persons with a disability is 14.8 percent, compared with 9.4 percent for those with no 
disability. For those who are employed, nearly one-third of persons with a disability are 
employed part-time, compared with about one-fifth of those with no disability. Moreover, 
a recent financial crisis has exaggerated the unemployment problem among people with 
disabilities (Chan, Strauser, Gervey, et al., 2010; Kaye, n.a.). The recession has a 
disproportionate impact on workers with disabilities in which the number of employed 
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disabilities has declined at a rate more than three times that of workers without 
disabilities, and the unemployment rate has increased dramatically to levels exceeding 
that of other workers. Amir and colleagues have documented that the low employment 
rate of people with disabilities including cancer survivors can be partially attributed to 
employer and co-workers attitudes and the traditional vocational rehabilitation services 
that have solely focused on the perspective of cancer survivors alone without taking into 
account of demand-side/ environmental factors, such as organizational behaviors, 
employer attitudes, and the changing labor economic (i.e., supply-side employment) 
(Amir, Strauser, & Chan, 2009; Amir et al., 2010). 
The supply-side approach of vocational rehabilitation focuses more on preparing 
and placing people with disabilities including cancer survivors with job skills required for 
employment but less on considering the demand characteristics of the work environment 
and labour market (Chan, Strauser, Gervey, et al., 2010; Chan, Strauser, Maher, et al., 
2010). Specifically, traditional vocational rehabilitation services focus on evaluating the 
individual’s medical, psychological, educational, and vocational abilities. After 
evaluation, an appropriate vocational rehabilitation plan is provided. This plan includes 
necessary person-directed interventions such as physical therapy, vocational training and 
support services to increase the capacity of people with disabilities to meet the demands 
of their vocational goal. This plan also provides job placement service to help people with 
disabilities find a job in the labor market. However, this traditional approach does not 
take into account of variables related to employer and contextual demands i.e., the 
organizational behaviors, employer needs, and the changing labor economy for achieving 
the quality employment outcomes for people with disabilities (Amir et al., 2009). 
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Therefore, the need to consider demand-side expectations and how these employer or 
work environmental factors interact with personal factors to influence employment 
quality is increasingly becoming an important topic in employment research for people 
with disabilities including cancer survivors (Amir et al., 2009; Tamminga et al., 2010b; 
Verbeek, 2006; Verbeek & Spelten, 2007).  
Demand-side aspects of employment influence the vocational rehabilitation 
outcome of people with disabilities (Hernandez et al., 2006). The rehabilitation plan for 
improving people with disabilities to obtain and retain employment developed by two 
federal programs including the National Institute on Disability and Rehabilitation 
Research (NIDRR) and U.S. Department of Labor’s Office of Disability Employment 
Policy (ODEP) have documented that the focus of demand-side employment should put 
efforts on the employer and work environment (National Institute on Disability and 
Rehabilitation Research, 2006) and emphasize strategies to prepare people with 
disabilities to meet demand-side expectations and needs (Grizzard, 2005). Medical 
rehabilitation professionals must be able to identify the demand occupations in the new 
economy (i.e., the largest or fastest growth areas of employment opportunities) and 
develop effective approaches to help people with disabilities develop the required skill 
sets to meet employer expectations and work environments. Medical rehabilitation 
professionals must have a thoroughly understanding of the real concerns and attitudes of 
employers about hiring and retaining people with disabilities and be able to address their 
concerns. Information about employer attitudes will help cancer survivors become better 
prepared to work effectively with their employers to improve their odds of obtaining 
quality employment and retaining at work for years (Amir et al., 2009; Amir et al., 2010; 
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Chan, Strauser, Gervey, et al., 2010; Chan, Strauser, Maher, et al., 2010). Previous studies 
have reported that supportive work environment and good social climate at workplace are 
stronger factors for enhancing the return to work of cancer survivors (Bouknight et al., 
2006; Bradley & Bednarek, 2002; Main et al., 2005; Verbeek & Spelten, 2007).  
Furthermore, employer-made work adjustments that directly accommodation work 
limitations reported by cancer survivors are significantly associated with the greater 
likelihood of managing their work and maintaining quality employment (Amir et al., 
2008; Amir et al., 2010; Chan et al., 2009; Chan et al., 2008; Nitkin et al., 2011; Pryce et 
al., 2007). 
Cancer and Work Model 
Feuerstein and his colleagues have suggested that traditional cancer and work 
models were developed from the perspectives of health economics (Bradley et al., 2002; 
Short et al., 2005) or generic model of health-related quality of life (Steiner, Cavender, 
Main, & Bradley, 2004). As a result there has been no model primarily designed for 
providing guidance for the assessment, prevention, and management of work-related 
problems experienced by cancer survivors (Feuerstein et al., 2010). As a result, 
Feuerstein and his colleagues developed  an integrative model based on a critical review 
of forty-five articles on the field of work disability and specific literature on cancer 
survivors as a framework in guiding evaluation of workers with cancer, prevention of 
long-term work disability, and interventions to reduce days lost and enhance productivity 
for cancer survivors.  
The Cancer and Work Model (Figure 2) incorporates several categories including 
survivors’ characteristics, health and well-being, symptoms, functional status, work 
30 
 
demands, work environment, as well as policy, procedures and economic factors that may 
pose as barriers to survivors’ achieving optimal work outcomes. Researchers and 
clinicians can use this model to identify problem areas which may enable them to give 
more tailored work-related guidance to cancer survivors.  
Health and well-being   
According to Feuerstein et al. (2010), the first category in the model considers the 
health and well-being of cancer survivors. It was further divided into three sub-
categories. Variables within the medical health category include diagnosis, treatment, co-
morbidities, recurrence, and other biomedical variables. Behavioral health category 
includes psychological health and well-being, and various health-related behaviors (e.g. 
smoking, physical activity). Social health category includes social-relationship and 
support. 
Symptoms   
This category includes presence of symptoms that can accompany cancer 
diagnosis and can exist for years following treatment at varying levels of frequency and 
severity. These symptoms include but not limited to fatigue, cognitive limitations, 
distress, pain, sleep disturbance, and dyspnea.  
Function   
This category focuses on current levels of function or functional status. This 
category includes multiple aspects of function including physical, cognitive, emotional, 
and interpersonal function in relation to the various task demands of the work. 
Work demands   
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This category focuses on work demands which are depicted as interacting with 
functional abilities. This model suggests that various work outcomes are influenced by 
the discrepancies between an individual’s functional capabilities and work demands with 
which the individual is faced. Considering the discrepancy between functional 
capabilities and work demands can mean that the demands are too high for an 
individual’s current capabilities, causing overload for certain job tasks. Alternatively, 
work demands may not be high enough for an individual’s ability, leading to boredom 
and reduced productivity. 
Work environment   
This category focuses on work environment which also influences work outcomes 
as indicated in the model. This category includes both external sources (e.g., noise-levels) 
and worker’s internal perceptions of the workplace (e.g., job stress, flexibility from 
supervisor, opportunities for promotion, organizational and social climate, and support of 
co-workers).  
Policies, procedures, and economic factors   
This category is composed of policies, procedures and economic factors. These 
factors can influence and be influenced by each of the other categories within the model. 
It is important to recognize how these factors influence workplace expectations, the 
structure of the workplace, demands on the workers, resources provided to the worker to 
remain at work, and work disability-related benefits. 
Work outcomes  
Four work outcomes are described in this model including return to work, work 
ability, work performance, and retention (Feuerstein et al., 2010). This model does not 
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presuppose the importance of one indicator over another. Therefore, they are all equally 
important. Return to work is whether an individual returns to full time work following 
diagnosis or treatment. Variables related to the return to work include employment rate, 
unemployment rate, and return to work rate. Work ability is defined as an individual’s 
physical, psychological, and social resources for work participation (Gudbergsson, Fosså, 
& Dahl, 2008). Variables related to the work ability include perceived confidence, work 
engagement, work limitation, work capability, cognitive and physical functioning at 
work, as well as mental and physical work ability in general. Work performance includes 
absenteeism, perceived impairment, comparative productivity, efficiency, and estimation 
of unproductive time while at work (Mattke, Balakrishnan, Bergamo, & Newberry, 
2007). Variables related to work performance include working hours, missed work, sick 
leave, full-time/ part-time employment, job loss, and other estimators indicating 
efficiency or unproductive time at work. Retention is also called work sustainability, 
which represents whether persons are remaining employed for a period of time. Variables 
related to retention/ work sustainability include job loss, work exit rate, job change, and 
retirement.  
 
  
33 
 
Figure 2: Cancer and Work Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Although relationships (directional or bi-directional) of elements are specified in 
this diagram, they have not been empirically tested. The arrows in the model thus 
represent potential relationships 
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Factors Related to Work-related Outcomes 
Each year cancer survival rates are growing due to the improvements in cancer 
screening and treatment (Hewitt et al., 2005; Hoffman, 2005). Therapeutic advances have 
enabled 83% of pediatric patients with cancer to survive for at least 5 years (Siegel et al., 
2012).  Moreover, cancer survivors who are working age, or approaching working age are 
becoming more common (Altekruse et al., 2010; Short et al., 2005). Among all, 65% of 
cancer survivors are 20 to 59 years and 31% of survivors are 0 to 19 years, whereas only 
4% of survivors are 60 years of age or older (Mariotto et al., 2009). Unlike other pediatric 
conditions for which prior treatment does not have a large impact on adulthood, long-
term effects of childhood cancer and its treatment often have a large impact on individual 
survival (Bottomley & Kassner, 2003; Friedman & Meadows, 2002; Ganz, 2001; Turner, 
Rey-Casserly, Liptak, & Chordas, 2009). A significant proportion of cancer survivors 
continue to have experienced  physical, emotional, and social problems such as pain, 
fatigue, neurocognitive deficits, anxiety, fears of recurrence and depression which may 
become chronic and irreversible (Smith et al., 2007).  These long-term effects of cancer 
or its treatment may cause impairments that diminish social functioning including 
obtaining and retaining quality employment (Gurney et al., 2009; Spelten, Sprangers, & 
Verbeek, 2002; Taskila & Lindbohm, 2007).  Therefore, efforts to identify these late 
effects and address the employment issues of long-term cancer survivors are increasingly 
becoming  important to optimize the quality of their survival (Hewitt et al., 2005).  
The purpose of this section is to give an overview of research investigating factors 
which may influence work-related outcomes of adult survivors of childhood cancer.  
Based on the ICF model, factors are categorized into treatment and health, personal, and 
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environmental factors. Risk factors associated with work-related outcomes of childhood 
cancer survivors are primarily extracted from the CCSS cohort studies.  
Treatment and Health Factors 
Cancer and its treatment predispose survivors to a variety of adverse outcomes, 
with some complications presenting early in the clinical course following diagnosis and 
others manifesting years after completion of therapy (Hudson, Landier, & Ganz, 2011).  
These adverse effects result in the substantial morbidities and early moralities in adult 
childhood cancer survivors (Mertens et al., 2008; Ng et al., 2002). Research from the 
CCSS cohorts has indicated that childhood cancer survivors are at increased risks for 
adverse outcomes including chronic health condition (Diller et al., 2009) , secondary 
cancer  (Meadows et al., 2009) , physical performance (Ness et al., 2009), psychological 
function (Zeltzer et al., 2009) and social function  (Gurney et al., 2009). Survivors of 
childhood CNS malignancies are particularly at risk for greater neurocognitive 
impairment (Ellenberg et al., 2009).  These adverse effects result in the substantial 
participation restriction to fulfil life roles as a member of his or her family, work or 
school, and community (Gurney et al., 2009; Ness et al., 2005; Ness, Wall, Oakes, 
Robison, & Gurney, 2006). 
Regarding to treatment or cancer factors, Ness and her colleagues (Ness et al., 
2005), using baseline questionnaire obtained from the 1995 to 1996 in the CCSS cohorts, 
have documented that all diagnoses of cancer survivors, particularly those with childhood 
brain tumors and bone cancers, or survivors who received radiation and/or chemotherapy 
are most likely to report a restriction in the ability to participate in work/ school. 
Subsequently, using data from the 2003 follow-up questionnaire, Zeltzer and her 
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colleagues (Zeltzer et al., 2008) have reported similar results, in which survivors of bone 
or brain tumors and Hogkin’s lymphoma are found to have lower scores on the role 
physical (participation) subscale of the Medical Outcome Survey Short-Form (SF-36).  
Pang and her colleagues  have found that, in their univariate analysis with the 
adjustment for age and gender, survivors with all types of cancer diagnoses, younger at 
the time of diagnosis, increasing doses of cranial radiotherapy (>=30 Gy), increased with 
exposure to platinum agents and epipodophyllotoxins, or surgical procedures involving 
leg lengthening or shortening are more likely to have never been employed when 
compared to the healthy siblings (Pang et al., 2008). Results from their multivariate 
analysis have further reported that diagnosis at younger age (<4 years), cranial 
radiotherapy doses >=30Gy, and diagnosis of CNS or bone tumors are at increased risks 
for being unemployed among cancer survivors. 
Kirchhoff and her colleagues have conducted a study to compare the likelihood of 
being unemployed between cancer survivors and their healthy siblings (Kirchhoff et al., 
2010). After the adjustment for age, sex and race, the likelihood of health-related 
unemployment is significantly increased for all cancer types when compared to their 
siblings. Among all types of cancer diagnosis, CNS and bone tumors are the two most 
risky groups of being unemployed due to health-related problems. Also, the likelihood of 
being unemployed but seeking work is significantly increased for almost all cancer types 
when compared to the siblings except for Hodgkin lymphoma, neuroblastoma and soft 
tissue sarcoma. Results from their multivariate analysis with adjustment for age, sex and 
race have revealed that longer time since diagnosis (>20 years), higher doses of cranial 
radiation (>=18Gy), recurrence, secondary cancer, history of CNS tumor resection, 
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amputations and limb-sparing surgeries confer to higher odds of health-related 
unemployment whereas only the highest dose of cranial radiation (>=25Gy) confers to 
the higher odd of being unemployed but actively seeking work.  Kirchhoff and her 
colleagues have conducted another study regarding the occupational outcomes of CCSS 
cohorts. They have reported that, after adjustment for age, sex and race, Leukemia, CNS 
tumor, and non-Hodgkin lymphonma survivors are less likely than siblings to be working 
in a professional occupation. Certain characteristics of childhood cancer survivors are 
found to be at increased risk for poor occupational outcome because of their treatment 
histories (Kirchhoff, Krull, Ness, Park, et al., 2011). Specifically, survivors who are 
diagnosed <= 4 years, have high-dose cranial radiation >=18 Gy, or CNS tumor resection 
are less likely to be working in the higher-skill Managerial/ Professional job.  
Regarding to health factors, a review of CCSS cohort studies has indicated that 
childhood cancer survivors are at increased risk of developing physical performance 
limitations, which in turn impact the participation restrictions including school or work 
(Ness et al., 2009). Earlier studies have also documented many childhood cancer 
survivors experience higher prevalence of mental limitations that may potentially impact 
with their employment, occupational achievement, educational attainment, and other 
socioeconomic outcomes such as taking jobs with lower income in contrast to their 
healthy counterparts (Zebrack et al., 2010; Zebrack et al., 2004; Zeltzer, 1993; Zeltzer et 
al., 2008; Zeltzer et al., 2009).  
A recent employment outcome research from CCSS cohorts (Kirchhoff, Krull, 
Ness, Armstrong, et al., 2011) has indicated that, with the adjustment for age, race, time 
since treatment, recurrence, secondary cancers and sex, survivors who have reported poor 
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physical health, somatization, task efficiency and memory problems  are associated with 
higher odds of unemployment whereas ssurvivors who have reported poor mental health, 
depression, and task efficiency deficits are associated with higher odds of being 
unemployed but seeking work. In terms of occupational outcomes, survivors who have 
reported somatization, task efficiency, emotional regulation and memory problems are 
associated with higher odds of working in a non-professional occupation. 
As there are so many treatment and health variables related to work-related 
outcomes of cancer survivors, this study makes reference from a recent study (Strauser, 
Ness, Hudson, & Robison, in preparation) regarding the career readiness in adult 
survivors of childhood cancer from the St. Jude Life Cohort Study (SFLIFE) survivors to 
select the most relevant variables. This study is adopted because it has used the same 
SJLIFE cohorts as proposed in our study and addressed similar work-related issues of 
adult survivors of childhood cancer. This study has reported that (1) treatment intensity 
represented by cranial radiation, chest radiation and intrathecal methotrexate and (2) age 
at diagnosis are primary treatment factors, and (1) physical health as measured by 
physical function subscale of SF-36 and (2) emotional distress as measured by Brief 
Symptom Inventory are primary health factors associated with the career development of 
adults of childhood cancer survivors. 
Personal Factors 
This section focuses on reviewing research investigating personal factors of socio-
demographic and psychological work variables. Regarding to socio-demographic 
variables, younger age and female gender are associated with higher risks of having never 
been employed (Pang et al., 2008).  Kirchhoff and her colleagues have documented that 
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female survivors or African American, Hispanic, and mixed race survivors are more 
likely to report health-related unemployment whereas only African American or mixed 
race survivors are more likely to be unemployed but seeking work (Kirchhoff et al., 
2010). Besides, survivors who are female or African American are associated with higher 
odds of being working in a non-professional occupation (Kirchhoff, Krull, Ness, Park, et 
al., 2011). 
There is limited research from CCSS cohorts to investigate the likelihood of being 
employed or other work-related outcomes of childhood cancer survivors from the 
psychological work perspectives. As work ties closely to one’s self-concept, self-esteem, 
life role and satisfaction (Henrichs, 1993; Maytal & Peteet, 2009; Peteet, 2000; 
Rasmussen & Elverdam, 2008), cancer survivors who are being unemployed or 
underemployed may demonstrate lower sense of identity and normality. Research has 
indicated that cancer experiences alter survivors’ work-related intentions (Spelten et al., 
2002) and negatively impact one’s self-identity (Deimling et al., 2007; Zebrack, 2000) 
which may in turn impede the ability of childhood cancer survivors to participate fully in 
life roles, including employment (Rey-Casserly & Meadows, 2008; Zebrack & Chesler, 
2001; Zeltzer, 1993). Research has also indicated that the personal change in attitudes 
toward work is significantly associated with the return to work among cancer survivors 
(Maunsell, Brisson, Dubois, Lauzier, & Fraser, 1999). In addition, an earlier study on a 
group of working survivors of childhood cancer indicated that one’s centrality as a 
childhood cancer survivor is positively related to disclosure behaviors in the workplace, 
which are, in turn, related to work outcomes including higher job satisfaction, 
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organizational commitment, personal/organizational fit and work engagement, and low 
job anxiety and turnover intentions (Martinez, 2010). 
In addition, survivors’ personal resources such as optimism are also found to be 
important for stimulating survivors’ personal growth and increasing their commitment to 
work (Demerouti et al., 2001; Hakanen & Lindbohm, 2008). Research has indicated work 
engagement is positively associated with good organizational climate and social support 
from one’s supervisor and colleagues (Hakanen & Lindbohm, 2008).  Cancer survivors 
who have strong work engagement and commitment to the work organization are less 
likely to report limitations in work ability (Taskila & Lindbohm, 2007). Studies of 
healthy workers have also indicated that the work engagement is a strong and positive 
factor associated with the workforce participation (Maslach et al., 2001; Schaufeli & 
Salanova, 2007). 
Environmental Factors 
Earlier studies have revealed that a supportive work environment and positive 
social climate at work are associated with the successful return to work in cancer 
survivors (Bouknight et al., 2006; Bradley & Bednarek, 2002; Main et al., 2005; Spelten 
et al., 2002; Verbeek & Spelten, 2007).  In particular, positive social climate and support 
at work from one’s employers and colleagues are associated with the increased likelihood 
of having positive work engagement (Hakanen & Lindbohm, 2008) and the decreased 
likelihood of having self-reported work limitations (Taskila et al., 2007). Also, effective 
workplace accommodations for persons with cancer have also been related to the 
increased likelihood of remaining employed during and after the cancer experience (Amir 
et al., 2008; Amir et al., 2010; Chan et al., 2009; Pryce et al., 2007). Effective 
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accommodations include employer flexibility regarding both work hours and duties, 
identified support at work, and positive attitudes of co-workers and supervisors (Nitkin et 
al., 2011). Pryce and her colleagues (Pryce et al., 2007) have reported that opportunities 
to work flexibly, disclosure to colleagues and paid time off to attend all medical 
appointments are significantly associated with continuing to work during treatment 
whereas meeting with the employer regarding the return to work plan is significantly 
positive associated with the return to work after treatment. A qualitative study conducted 
by Amir and his colleagues (Amir et al., 2008) has gleaned similar results, in which they 
have interviewed cancer survivors three years post diagnosis and reported that having a 
discretion regarding work hours and duties facilitates their successful return to work. 
These cancer survivors have reported that the supportive relationship with their 
employers and colleagues, as well as the continual contact with work colleagues either 
through visits to the workplace or co-workers visiting them at home are both important 
factors in helping the transition to work for cancer survivors. Another study has surveyed 
human resources personnel in 255 workplaces about their workplace support for 
employees with cancer and found that the public sector and larger organizations (greater 
than 50 employees) have offered greater accommodation assistances, such as the 
provision of paid time to employees with medical appointments, return-to-work meeting, 
and reduction in hours, resulting in better return to work outcomes (Nowrouzi, Lightfoot, 
Cote, & Watson, 2009). In addition, manual labor and work posing physical demands are 
found to be negatively associated with odds of return to work of cancer survivors 
(Verbeek & Spelten, 2007). To reduce potential environmental barriers appeared at the 
workplace, various accommodation methods including job restructuring, work schedule 
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modification, on-the-job supports, removal of architectural and institutional barriers, and 
use of assistive technology are found to be effective for accommodating the work 
limitations reported by cancer survivors  (Bouknight et al., 2006; Chan et al., 2009; Chan 
et al., 2008). 
Prior studies have also indicated that employers and co-workers generally hold 
positive attitudes toward cancer survivors and are willing to support survivors for 
returning the work role and maintaining the normalcy (Taskila et al., 2006; Villaverde et 
al., 2008). However, employers tend to hold misperceptions regarding the cancer 
survivor’s ability to engage in work-related activities to meet the demands of 
employment (Amir et al., 2009; Amir et al., 2010; Chan et al., 2009). Besides, an earlier 
study has reported that the lack of resources provided to employers that facilitate the job 
retention of cancer survivors have increased employers’ tensions between their 
willingness to provide support to their employees with cancer and other constraints of 
their job, that adversely impact the work outcome of cancer survivors  (Amir et al., 2010).   
All above mentioned studies have revealed that the effective use of workplace 
accommodations, supportive workplace culture and positive social climate at work are 
positively associated with the successful return to work and employment outcomes of 
cancer survivors. Interestingly, majority of these findings are drawn from adult survivors 
who diagnosed with cancer at their working age. However, there is limited research to 
investigate how environmental factors influence employment outcomes of adults with 
history of childhood cancer survivors. Only a single research has studied the workplace 
experience of childhood cancer survivors (Martinez, 2010). Results from this study have 
indicated that childhood cancer survivors generally report positive workplace experiences, 
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are willing to disclose that they are survivors at work, and perceive high levels of social 
support. In addition, childhood cancer survivors who perceive their organization to be 
supportive and non-discriminative are more likely to disclose one’s as a cancer survivor, 
that are in turn related to higher job satisfaction, higher organizational commitment, fit, 
work engagement, and lower job anxiety and turnover intentions, but this relationship is 
only held for those employed childhood cancer survivors whose co-workers have reacted 
positively toward them.  
Employment Quality 
Employment Quality as Outcome Measure 
Although the passage of the ADAA of 2008 which has emphasized quality 
employment outcomes and quality employment outcomes have been found to relate to the 
long-term employment security and job satisfaction (Peter D. Hart Research Associates, 
2001; West, Kregel, & Banks, 1990). Employed workers with disabilities experience 
lower employment quality compared to workers in the general population (Lustig et al., 
2003).  
Low employment quality is associated with increased risks of morbidity and 
mortality (Gregorio et al., 1997; Volkers et al., 2007), increased exposure to occupational 
hazards and job instability  (Adler & Newman, 2002) and fewer opportunities for 
employer-sponsored health insurance, retirement savings, disability leave, and career 
advancement (U.S. Department of Labor, 2007). A recent longitudinal study has further 
suggested that the underemployed individuals who have poor employment quality report 
decreased mental health when compared to those who are unemployed (Butterworth et al., 
2011). As working survivors of childhood cancer are more often to take the low-skilled 
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positions and continue to be underemployed (Kirchhoff, Krull, Ness, Armstrong, et al., 
2011; Kirchhoff, Krull, Ness, Park, et al., 2011), they are more likely to experience low 
quality employment which places them increased risks for poor health. 
Although work is a complex variable, to date most studies in the area of public 
health and social behaviors have operationalized employment outcome using employed 
vs. unemployed (Adler & Newman, 2002; Ross & Mirowsky, 1995; Wilson & Walker, 
1993).  For example, the state-federal vocational rehabilitation program in United States, 
which has played a critical role in helping people with disabilities find employment, has 
primarily focused on status code 26 (Closed Rehabilitated i.e., client successfully 
employed 90+ days) as an indicator of successful employment outcome. Among studies 
regarding employment of childhood cancer survivors, the use of such dichotomous 
employment outcome has been commonly reported. Prior studies on CCSS cohorts have 
utilized the employment status (i.e., employed vs. unemployed) and occupational status 
(i.e., professional/managerial vs. services/ blue-collar positions) as employment outcomes 
of childhood cancer survivors (Kirchhoff, Krull, Ness, Armstrong, et al., 2011; Kirchhoff, 
Krull, Ness, Park, et al., 2011; Kirchhoff et al., 2010; Pang et al., 2008). These traditional 
measures that have heavily focused on short-term employment outcomes may not fully 
account for all benefits provided to individuals with disabilities who utilize vocational 
services (Gilbride, Thomas, & Stensrud, 1998; Rumrill & Roessler, 1999; Shoob, 2001).  
In addition, research has indicated that majority (63.5%) of cancer survivors are 
able to work after cancer treatment (Mehnert, 2011) and almost 65% of cancer survivors 
live in their prime working ages (i.e. between 20 and 59 years), indicating majority of 
childhood cancer survivors are working. Thus,  concerns about fit and employment 
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quality are especially important (Saks & Ashforth, 2002). Therefore, it is argued for a 
need to broaden and improve the definition of employment outcome to better reflect the 
quality of employment among adult survivors of childhood cancer.  
To better measure the employment quality, this study adopts the recommendation 
from occupational medicine which emphasizes healthcare or medical rehabilitation 
outcomes should be measured from a range of relevant outcomes (i.e., multi-dimensional 
outcomes) (Pransky & Himmelstein, 1996). In their opinion, the more restricted the range 
of outcomes, the less credible the results. As the employment quality is increasingly 
recognized in the research agenda as a multi-dimensional concept (Davoine & Erhel, 
2006), a multi-dimensional approach measuring employment quality is adopted in this 
study to operationalize the employment outcome at the participation level as reflected by 
ICF framework.   
Theories of Employment Quality 
 Various theories have described how quality employment outcomes contribute to 
long-term employment security and satisfaction for employees both with and without 
disabilities (Peter D. Hart Research Associates, 2001; West et al., 1990). However, studies 
have applied different indicators to monitor and operationalize employment quality.  
 Prior studies have indicated that employee benefits, such as health insurance, paid 
vacation, paid sick leave, and retirement benefit are important indicators of quality 
employment for both employees with and without disabilities (Lustig et al., 2003; Peter 
D. Hart Research Associates, 2001). Peter D. Hart Research Associates conducted a 
national survey and found that sick leave, health coverage, and retirement benefits are 
essential or very important to creating a “reasonable” work environment. In addition, 
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studies utilizing people with disabilities have usually used employee benefits as 
indicators of the quality of employment, which are similar to those expected by the 
general workforce  (Gilbride et al., 1998; Shoob, 2001) 
 An earlier study has indicated that using subjective satisfaction measures, such as 
workers’ job satisfaction, in conjunction with other indicators are essential indicators to 
monitor the quality of employment (Seashore, 1974). Recent studies have also pointed 
that the multi-dimensional characteristics of employment quality should include both 
extrinsic objective measures such as wages and equity (e.g. earnings, minimum wage, or 
compensation), skills and training (e.g., vocational training), working conditions (e.g. 
exposure to radiation, loud noise, low temperature, repetitive movement, dangerous 
substances, or job involves moving heaving loads), and intrinsic measures such as 
opportunity to combine work and family and gender equality (e.g.. provision of childcare, 
involuntary part-time employment for women), workers’ satisfaction and well-being 
(Davoine & Erhel, 2006; Green, 2006).  
 Employment status (i.e., whether a person has obtained employment) has been the 
most common outcome measure used while employment quality has only recently been 
included in work-related research (Saks, 2005; Saks & Ashforth, 2002).  They defined 
employment quality as work outcomes that occur during employment or post-entry and 
operationalize work outcomes in terms of the following indicators: job satisfaction, 
turnover intentions, absenteeism, work performance, and organizational commitment.  
The employment quality operationalized by Saks (2002) has been selected for use 
in this study for two reasons: First, this model has highlighted the importance of how the 
person-organization fit is related to subsequent work experience and employment quality 
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outcomes (Kristof, 1996). Person and job, and person and organization fit mediate the 
relationship between person’s work-related behavior and employment quality (Saks, 
2005; Saks & Ashforth, 2002). This evidence is consistent with this study hypothesis 
based on ICF model emphasizing that the full employment participation is the result of 
the interaction between both personal and environmental factors. Second, these objective 
indicators of employment quality are reported to have adequate psychometric properties 
to assess the current workplace experiences of childhood cancer survivors (Martinez, 
2010).  
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CHAPTER 3 
METHOD 
An IOM report has highlighted the importance for improving the return to work 
and employment to optimize quality care toward cancer survivors (Hewitt et al., 2005). 
Employment issues of cancer survivors is becoming one of the core areas of cancer 
survivorship research (Mehnert, 2011; Moran et al., 2011). Research has suggested that 
adult survivors of childhood cancer demonstrate poor work-related outcomes compared 
to siblings or members of the general population (Kirchhoff, Krull, Ness, Armstrong, et 
al., 2011; Kirchhoff, Krull, Ness, Park, et al., 2011; Kirchhoff et al., 2010; Pang et al., 
2008). Although most childhood cancer survivors are able to work, they are at increased 
risk for employment in lower-skill positions, with low salaries, few benefits and few 
chances for career advancement or mobility(Kirchhoff, Krull, Ness, Park, et al., 2011). 
These findings are consistent with other research that indicates that people with 
disabilities, when compared to their non-disabled counterparts report decreased 
employment quality (Lustig et al., 2003), including  less job satisfaction, increased 
turnover intention, increased absenteeism, decreased job performance, and decreased 
organizational commitment (Saks, 2005).  
To date, research regarding employment quality of adult cancer survivors has 
focused almost exclusively on reporting employment trajectories and statistics post 
cancer diagnosis (Bradley & Bednarek, 2002; Short et al., 2005). Little research has been 
conducted examining the impact of personal and environmental factors on employment 
quality in a group of currently employed survivors of childhood cancer (Martinez, 2010; 
Verbeek, 2006; Verbeek & Spelten, 2007). Regarding personal factors, previous research 
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has indicated that the childhood cancer experiences may negatively impact one’s self-
identity impeding the ability of childhood cancer survivors to participate fully in life roles, 
including employment (Rey-Casserly & Meadows, 2008; Zebrack & Chesler, 2001; 
Zeltzer, 1993).  An earlier study has also indicated that one’s centrality as a childhood 
cancer survivor is positively related to disclosure behaviors in the workplace which are, 
in turn, related to work outcomes including higher job satisfaction, organizational 
commitment, fit, work engagement, lower job anxiety and turnover intentions (Martinez, 
2010). Research  has also indicated that work engagement is positively associated with 
good organizational climate and social support from one’s supervisor and colleagues 
(Hakanen & Lindbohm, 2008).  Cancer survivors who have strong work engagement and 
commitment to the work organization are less likely to report limitations in work ability 
(Taskila & Lindbohm, 2007). Regarding environmental factors, earlier studies have 
indicated that a supportive work environment and positive social climate at work are 
associated with the successful return to work in adult cancer survivors (Bouknight et al., 
2006; Bradley & Bednarek, 2002; Main et al., 2005; Verbeek & Spelten, 2007). Effective 
workplace accommodations for persons with cancer have also been related to the 
increased likelihood of remaining employed during and after the cancer experience (Amir 
et al., 2008; Amir et al., 2010; Bouknight et al., 2006; Chan et al., 2009; Chan et al., 2008; 
Nitkin et al., 2011; Pryce et al., 2007).  
Participants 
Participants for Aims One to Three 
Individuals eligible for this study were selected from among the participants in the 
St. Jude Lifetime Cohort Study (SJLIFE) as a secondary dataset. The SJLIFE is designed 
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to characterize medical, cognitive, functional, and psychosocial characteristics of adult 
survivors of childhood cancer to permit more accurate quantification of risk for adverse 
health outcomes among these adult survivors (Hudson, Ness, et al., 2011).  
To be eligible for inclusion in the SJLIFE study, participants must (1) have been 
diagnosed with childhood malignancy treated at St. Jude Children’s Research Hospital 
(SJCRH) in Memphis, Tennessee; (2) have survived for at least 10 years from diagnosis; 
and (3) be at least 18 years old.  Alumni survivors who are followed by the SJCRH 
Cancer Registry and After Completion of Therapy (ACT) Clinic scheduled for alumnus 
discharge are invited to participate in the SJLIFE study. In order to eligible for 
participation in this study, participants must satisfy all three inclusion criteria identified 
before and two additional criteria: (4) be currently employed; and (5) have completed the 
SJLIFE Workplace Experience Survey (Appendix I).   
Eligible participants for this study were mailed the work experience survey. The 
data collection for this survey was closed at summer 2011. Based on the recent 
manuscript regarding career readiness of adult survivors of childhood cancer from the 
SLIFE study (Strauser et al., in preparation), a total of 296 eligible individuals were 
expected to participate in this study.  Demographic and diagnostic data of participants 
including (1) gender, (2) race, (3) primary cancer diagnosis, (4) current age, (5) age at 
diagnosis, (6) time since diagnosis, (7) educational attainment, (8) personal income, and  
(9) exposures for various treatments (i.e., cranial radiation, chest radiation, high dose 
intravenous methotrexate, intrathecal methotrexate, and anthracyclines) were reported in 
this study.    
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Procedures 
Procedures for Aims One to Three 
The SJLIFE dataset was obtained from the St. Jude Children’s Research Hospital 
(SJCRH). Faculty members at SJCRH provided the de-identified dataset for conducting 
data analysis in this study. All statistical code and derived datasets were saved as these 
will have to be reviewed by a member of the St. Jude Statistical team prior to publication.  
The SJLIFE recruitment protocol, which utilizes a staged recruitment strategy to 
fully characterize groups of 50 survivors in targeted diagnostic or treatment categories, is 
currently in progress (Hudson, Ness, et al., 2011).  Eligible SJLIFE participants undergo 
risk-based medical evaluation according to the Children’s Oncology Group Long-Term 
Follow-up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers 
(COG Guidelines) (Landier et al., 2004). Participants also complete a series of 
questionnaires that include constructs and measures identified as important in prior 
assessments of survivors in the CCSS and SJCRH ACT Clinic. Questionnaire items are 
drawn from validated scales or index items from previous surveys such as the CCSS or 
Behavioral Risk Factor Surveillance System. These questionnaires are composed of a 
total of 883 items that query survivors’ health history or status, social and demographic 
factors, health behaviors, psychosocial functioning, and psychosexual health.  
Detailed treatment information related to cancer treatment was abstracted from 
medical records for all eligible participants. This medical record abstraction was 
performed using a protocol similar to that utilized in the CCSS (Robison et al., 2002). It 
included abstraction of all chemotherapy received, including cumulative doses for 32 
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specific chemotherapeutic agents, surgical procedures, as well as radiation treatment 
fields, dose, and energy source.  
In addition to risk-based medical evaluation and medical record abstraction, the 
data for this study was additionally obtained from the Childhood Cancer Survivors’ 
Workplace Experience Survey that asks participants for information about their work 
experience, including items designed to characterize personal factors (i.e., acceptance, 
centrality, work commitment, and work engagement), environmental factors (i.e., 
organizational support, co-worker’ and supervisors’ reaction, and workplace 
accommodation), and employment quality (i.e., turnover intention, organizational 
commitment, performance, absenteeism, and job satisfaction) (Figure 3). All eligible 
SJLIFE participants who have completed the Childhood Cancer Survivors’ Workplace 
Experience Survey and have currently employed were included in this study. 
 
Figure 3: Correspondence of the ICF Components with SJLIFE Work Experiences 
Survey and Medical Record Abstraction 
 
 
 
 
 
 
 
 
 
Health Condition i.e., Cancer
Body Structure & Function  ParticipationActivity
Environmental factors Personal factors
Treatment factors: 
- Age at diagnosis a 
- Treatment intensity a 
Work environment: 
- Organizational support b 
- Co-workers/ Supervisors 
reactions b 
- Workplace accommodations b 
Employment quality: 
- Job satisfaction b 
- Turnover intentions b 
- Absenteeism b 
- Performance b 
- Organization commitment b
Self-identity:                     Work-identity: 
- Centrality  b            - Work engagement b 
- Acceptance b           - Work commitment b 
 
Health factors: 
- Emotional distress (BSI) c 
- Physical health (SF-36) d 
Note: a Data abstracted from Medical Record; b Data abstracted from Work Experiences 
Survey; c Data abstracted from BSI-18; d Data abstracted from SF-36 
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Instruments 
Instruments for Aim One 
The following instruments were used for research aim one. 
Centrality 
Centrality is characterized as the extent to which an individual defines themselves 
in terms of a cancer survivor (Martinez, 2010). Centrality was used to characterize the 
personal factor of self-identity in this study. It was measured by four items adapted from 
an earlier study on disclosure dilemma at work (Griffith & Hebl, 2002) with the 
reliability coefficient of .67. Participants responded to all items on 7-point Likert scales 
(1 = strongly disagree, 4 = neither agree/disagree, 7 = strongly agree). An example item 
for centrality includes: “My identity as a cancer survivor is extremely central to my self-
concept”. These items have been validated in childhood cancer survivors and the internal 
reliability coefficient is .69 (Martinez, 2010). Consistent with Martinez’s (2000) study, 
higher scores reflect increased centrality of being cancer survivor. The total score was 
directly entered as a predictor variable in correlation and multivariate regression models. 
If this score was selected for the structural equation modeling (SEM) analysis, the total 
score was used as a continuous manifest variable in the model. 
Acceptance 
Acceptance is characterized as the extent to which survivors accept their identity 
(Martinez, 2010). Acceptance was used to characterize the self-identity in this study. It 
was measured by five items adapted from Griffith and Hebl (2002)’s study with the 
reliability coefficient of .68. Participants rated all items on 7-point Likert scales (1 = 
strongly disagree, 4 = neither agree/disagree, 7 = strongly agree). An example item for 
acceptance includes “I have fully accepted my cancer history”. These five items have 
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been validated in childhood cancer survivors and the internal reliability coefficient is .75 
(Martinez, 2010). Consistent with Martinez’s (2000) study, higher scores reflect 
increased acceptance. The total score was directly entered as a predictor variable in 
correlation and multivariate regression models. If this score was selected for the SEM 
analysis, the total score was used as a continuous manifest variable in the model. 
Work commitment 
Work commitment is characterized as the extent of which individuals feel that 
working is important to their self-concept. Work commitment was used to characterize 
the work-identity in this study. It was measured by a six-item scale that assesses one’s 
feelings that work is an important part of life (Kanungo, 1982). Participants responded to 
all items on 7-point Likert scales (1 = strongly disagree, 4 = neither agree/disagree, 7 = 
strongly agree). An example item includes “The most important things that happen in life 
involve work”. These six items have been validated in childhood cancer survivors and the 
internal reliability coefficient is .72 (Martinez, 2010). Consistent with Martinez’s (2010) 
study, higher scores reflect increased commitment to work. The total score was directly 
entered as a predictor variable in correlation and multivariate regression models. If this 
score was selected for the SEM analysis, the total score was used as a continuous 
manifest variable in the model. 
Work engagement 
Work engagement is defined as a positive, fulfilling, work-related state of mind 
that is characterized by vigor, dedication, and absorption (Schaufeli et al., 2002). It is also 
characterized as the extent to which employees feel engaged or absorbed in their work of 
a daily basis (Martinez, 2010). Work engagement was used to characterize the work-
identity in this study. The seventeen-item Utrecht Work Engagement Scale (UWES) was 
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used to measure work engagement (Schaufeli et al., 2002) . The UWES includes three 
subscales: 1) Vigor, which assesses one’s levels of energy and mental resilience while 
working, the willingness to invest effort in one’s work, and persistence even in the face of 
difficulties (6 items); 2) Dedication, which evaluates one’s sense of significance, 
enthusiasm, inspiration, pride, and challenge (5 items); and 3) Absorption, which 
examines the extent of being fully concentrated and deeply engrossed in one’s work (6 
items).  Participants responded all these items in 7-point Likert scales (0 = never, 3 = 
sometimes, 7 = always). Scores were then summed for a global and subscales. Example 
items include “At my work, I feel bursting with energy (Vigor), “I find the work that I do 
full of meaning and purpose” (Dedication), and “Time flies when I’m working” 
(Absorption). These items have been validated in groups of employee sample (n = 619) 
(Schaufeli et al., 2002). Internal reliability coefficients for the subscales are .79 for 
vigor, .89 for dedication, and .72 for absorption. These items have also been validated in 
childhood cancer survivors and the internal reliability coefficient for the UWES global 
score is .92 (Martinez, 2010). Higher scores reflect increased work engagement. Raw 
scores on each of the three subscales were directly entered as predictor variables in 
correlation and multivariate regression models. If these scores were selected for the SEM 
analysis, these subscale scores were used to indicate the latent construct, work 
engagement, in SEM model.  
Job satisfaction 
 Job satisfaction is characterized by one’s positive or negative thoughts and 
emotions about one’s job (Martinez, 2010). It was one of the outcome indicators to 
characterize the employment quality in this study. Consistent with Martinez’s (2010) 
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study, Spector’s job satisfaction scale which is a twenty-item scale to measure job 
satisfaction was adopted (Spector, 1997). The scale is divided into five subscales (i.e., 
salary, promotion, supervisor, coworkers, and the job itself), with four items each. 
Participants respond to all items on 7-point Likert scales (1 = strongly disagree, 4 = 
neither agree/disagree, 7 = strongly agree). An example items include “I feel I am being 
paid a fair amount for the work I do” (salary subscale), “There is really too little chance 
for promotion on my job” (promotion subscale), “My supervisor is quite competent in 
doing his/her job” (supervisor subscale), “I like the people I work with (coworkers 
subscale), and “I sometimes feel my job is meaningless” (the job itself). These items have 
been validated in childhood cancer survivors and the internal reliability coefficients for 
the subscales are .81, .80, .84, .77, and .83 respectively. The overall reliability coefficient 
for the scale is .92 (Martinez, 2010). Higher scores reflect increased positive thoughts and 
emotions about one’s job.  Raw scores of these twenty items were summated and 
transformed into a z-score. This z-score was then used for obtaining an overall 
employment quality outcome score. The overall employment quality score was 
constructed by summarizing the z-scores from each of the employment quality indicators 
and then dividing by the number of indicators (n=5).  The overall employment quality 
score and z-score of job satisfaction were separately entered as dependent variables in 
different correlation and multivariate regression models. The z-score of job satisfaction 
was used to represent the latent construct, employment quality, in SEM model. 
Turnover intentions 
 Turnover intentions are characterized as the extent to which an employee is 
planning on leaving the organization in the near future. It was one of the outcome 
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indicators to characterize the employment quality in this study. Camman, Fichman, 
Jenkins, & Klesh’s three-item scale was used to measure turnover intentions (Cammann 
et al., 1983). Participants responded to all items on 7-point Likert scales (1 = not at all 
likely, 4 = somewhat likely, 7 = extremely likely). An example item includes “How likely 
is it that you will actively look for a new job in the next year?” These items have been 
validated in childhood cancer survivors and the internal reliability coefficient for this 
scale is .88 (Martinez, 2010). Higher scores reflect higher turnover intentions. Raw scores 
of these three items were summated and transformed into a z-score. This z-score was then 
used for obtaining an overall employment quality score. The overall employment quality 
score was constructed by summarizing the z-scores from each of the employment quality 
indicators and then dividing by the number of indicators (n=5).  The overall employment 
quality score and z-score of turnover intentions were separately entered as dependent 
variables in different correlation and multivariate regression models. The z-score of 
turnover intentions was used to represent the latent construct, employment quality, in 
SEM model. 
Absenteeism and performance 
Absenteeism is generally conceptualized as the number of work days missed in the 
past four weeks (or other recall period) because of illness while performance is 
conceptualized as the quality of work performance on days worked in the past four weeks. 
The latter can be transformed to lost work day equivalents due to low work performance 
(i.e., a measure of presenteeism) (Kessler et al., 2006; Kessler et al., 2004; Kessler et al., 
2003). Absenteeism and performance/ presenteeism both were outcome indicators to 
characterize the employment quality in this study. Absenteeism and presenteeism 
questions from the WHO’s Health and Work Performance Questionnaire (HPQ) were 
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extracted to measure the absenteeism and performance respectively (Kessler et al., 2004; 
Kessler et al., 2003). The HPQ is a self-reported measure designed to estimate the 
workplace costs of health problems in terms of reduced job performance, sickness 
absence and work-related accidents-injuries. Previous research has indicated that the 
HPQ is a valid assessment of absenteeism and presenteeism in which a good concordance 
is found between the HPQ measures and archival data reported from employer records 
across a range of occupational groups including airline reservation agents (n=441), 
customer service representatives (n=505), automobile company executives (n=554), and 
railroad engineers (n=850) (Kessler et al., 2003). Data regarding the accuracy of HPQ 
measures have reported that the HPQ has excellent reliability, validity and sensitivity to 
change (Kessler et al., 2004). Recent research has also reported the normative results for 
absenteeism and work performance in healthy individuals (Deckersbach, Stange, & 
Nierenberg, 2011). 
To measure absenteeism, participants responded eight items by asking questions 
about number of days missed in the past four weeks for vacation and sickness absence 
separately, followed by number of partial work days, and about days of extra hours 
worked.  Example items include “How many hours does your employer expect you to 
work in a typical work week?” and “About how many hours altogether did you work in 
the past 4 weeks?” Absenteeism is scored in terms of hours lost per month. Two 
measures are calculated to represent absenteeism. The first measure is “Absolute 
absenteeism”, which is expressed in raw hours, with a negative bound (if the person 
works more than expected) and upper bound equal to the number of hours the person is 
expected to work). The second measure is “Relative absenteeism”, which is expressed as 
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a percentage of expected hours and ranges between a negative number (works more than 
expected) and 1.0 (always absent). Scoring rules for obtaining these values can be 
assessed on the Harvard Medical School Department of Health Care Policy web site  
(Kessler, Petukhova, McInnes, & Ustun, 2007). Higher scores indicate higher amount of 
absenteeism. “Absolute absenteeism” was selected for representing the absenteeism for 
this study. Raw score of “Absolute absenteeism” was transformed into a z-score. This z-
score was then used for obtaining an overall employment quality outcome score. The 
overall employment quality outcome score was constructed by summarizing the z-scores 
from each of the employment quality indicators and then dividing by the number of 
indicators (n=5).  The overall employment quality score and z-score of absenteeism were 
separately entered as dependent variables in different correlation and multivariate 
regression models. The z-score of “Absolute absenteeism” was used to represent the 
latent construct, employment quality, in SEM model. 
To measure performance/ presenteeism, participants responded three items by 
asking the quality of work performance in the past four weeks rated on a scale from 1 
(worst performance) to 7 (best performance).  Example items include “How would you 
rate the usual performance of most workers in a job similar to yours?” and “How would 
you rate your overall job performance on the days you worked during the past 4 weeks?” 
Two measures are calculated to represent presenteeism. The first measure is “Absolute 
presenteeism”, which is expressed in raw score of the third item multiplied by 14.28. As a 
result, the absolute presenteeism has a lower bound of 0 (total lack of performance during 
time on the job) and an upper bound of 100 (no lack of performance during time on the 
job). The second measure is “Relative presenteeism”, which is a ratio of actual 
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performance to the performance of most workers at the same job.  To obtain this value, 
the scoring rule suggested by Kessler and his colleagues (Kessler et al., 2007) is followed. 
Higher scores indicate lower amount of lost performance (i.e. better work performance). 
“Absolute presenteeism” was selected for representing the performance/ presenteeism for 
this study. Raw score of “Absolute presenteeism” was transformed into a z-score. This z-
score was then used for obtaining an overall employment quality score. The overall 
employment quality outcome score was constructed by summarizing the z-scores from 
each of the employment quality indicators and then dividing by the number of indicators 
(n=5).  The overall employment quality score and z-score of “absolute presenteeism” 
(i.e., performance) were separately entered as dependent variables in different correlation 
and multivariate regression models. The z-score of “absolute presenteeism” (i.e., 
performance) was used to represent the latent construct, employment quality, in SEM 
model. 
Organization commitment 
 Organizational commitment is characterized by an employee’s psychological 
attachment to the organization (Martinez, 2010). It was one of the outcome indicators to 
characterize the employment quality in this study. Consistent with Martinez’s (2010) 
study, Meyer and Allen’s affective and continuance commitment scales in which each 
scale consists of eight items were selected for this study (Meyer & Allen, 1997). A 
composite of these two subscales was used to represent the organizational commitment. 
Participants responded to all items on 7-point Likert scales (1 = strongly disagree, 4 = 
neither agree/disagree, 7 = strongly agree). An example items include “I would be very 
happy to spend the rest of my career with this organization” and “I do not feel 
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emotionally attached to this organization”. These items have been validated in childhood 
cancer survivors with internal reliability coefficients for the subscales are .88 and .72 
respectively. The alpha reliability for the entire scale is .69 (Martinez, 2010). Higher 
scores reflect increased psychological attachment to the organization. Raw scores of these 
sixteen items were summated and transformed into a z-score. This z-score was then used 
for obtaining an overall employment quality outcome score. The overall employment 
quality outcome score was constructed by summarizing the z-scores from each of the 
employment quality indicators and then dividing by the number of indicators (n=5).  The 
overall employment quality score and z-score of organization commitment were 
separately entered as dependent variables in different correlation and multivariate 
regression models. The z-score of organization commitment was used to represent the 
latent construct, employment quality, in SEM model. 
Emotional distress 
 Emotional distress was evaluated by the 18-item Brief Symptom Inventory-18 
(BSI-18), which assesses psychological symptoms over the previous seven days 
(Derogatis, 2000). Emotional distress was one of health factor in this study. The BSI-18 
has a summary scale (the global distress index) and three subscales (depression, anxiety, 
and somatization). The BSI-18 has been validated in both healthy controls (Derogatis & 
Melisaratos, 1983) and cancer populations (Derogatis, 2000; Recklitis et al., 2006) . The 
BSI-18 subscales show good internal consistency (alpha > .80) and are highly correlated 
with the corresponding subscales of a longer instrument, the Symptoms Chicklist-90-
Revised (correlations from .88 to .94) (Recklitis & Rodriguez, 2007).  The BSI-18 
subscale raw scores are converted to gender specific T-scores with a mean of 50 and a 
standard deviation of 10. Those with T-scores > 50 are classified as having a history of 
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psychological distress. Higher scores indicate higher amount of emotional distress. The 
BSI-18 is selected because it has strong diagnostic validity in assessing the emotional 
distress in adult survivors of childhood cancer (Recklitis & Rodriguez, 2007). The BSI-
18 subscale T-scores were directly entered as predictor variables in correlation and 
multivariate regression models. While BSI-18 subscale T-scores were used to indicate the 
latent construct, emotional distress, in SEM model.  
Physical health 
Physical health was evaluated by the physical function subscale of the Medical 
Outcomes Survey 36-Item Short-Form Health Survey (SF-36). Physical health was one of 
health factors in this study. The SF-36 is a widely used generic health profile with 
extensive age- and sex- specific norms for the U.S. It provides eight individual subscale 
scores: physical function, role physical, bodily pain, general health, vitality, role 
emotional, social function, and mental health, and two summary scores (physical 
component summary and mental component summary) (Ware Jr & Sherbourne, 1992).  
The internal consistency, test-retest reliability, and validity of the SF-36 among different 
groups reporting ill health are excellent (McHorney, Kosinski, & Ware Jr, 1994; 
Sutherland et al., 1997).  It has been widely used among adult survivors of childhood 
cancer (Ness et al., 2008; Ness et al., 2006; Zeltzer et al., 2008).  The physical function 
subscale has 10 items that measure participants’ abilities to bend, lift, climb stairs, carry 
items and walk. Raw scores are converted to norm-scores with a mean of 50 and a 
standard deviation of 10.  Those with norm-scores < 40 are classified as having a history 
of poor physical health. Lower scores indicate poor physical health. The physical 
function subscale norm score was directly entered as predictor variable in correlation and 
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multivariate regression models. While the physical function subscale norm score was 
used as a continuous manifest variable in SEM model. 
Treatment intensity 
 Three medical treatments were abstracted from medical records, including (1) 
Cranial radiation, (2) Chest radiation, and (3) Intrathecal methotrexate and reported in 
this study. Treatment intensity was one of treatment factors in this study. Exposure was 
grouped into four ordered categories for each treatment. Cranial radiation categories 
include: 1) None”, 2) “1-23.9 Gy”, 3) “24 Gy”, and 4) “>24 Gy”. Chest radiation 
categories include: 1) “None”, 2) “1-19.9 Gy”, 3) “20-29.9 Gy” and 4) “30+ Gy”. 
Intrathecal methotrexate categories include: 1) “None”, 2) “1-99 mg/m2”, 3) “100-249 
mg/m2”, and 4) “250+ mg/m2”. These medical treatment categories were used to report 
the treatment characteristics of participants. Medical treatment dosages were directly 
entered as predictor variables in correlation and multivariate regression models. These 
three medical treatment dosages were used to indicate the latent construct, treatment 
intensity, in SEM model. 
Age at diagnosis. 
Age at diagnosis was abstracted from medical records. It was one of treatment 
factors in this study. The age at diagnosis was directly entered as a predictor variable in 
correlation and multivariate regression models. It was treated as a continuous manifest 
variable in SEM model. 
Instruments for Aims Two and Three  
Three additional instruments were used for research aims two and three. As 
measures of job satisfaction, turnover intentions, absenteeism, performance, 
organizational commitment, physical health, emotional distress, treatment diagnosis, and 
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age at diagnosis were reported in previous section. Instruments used in both research 
aims one and two were also used for research aim three. 
Organizational support 
Organizational support reflects ones’ organization that specifically support cancer 
survivor as well as survivors’ perceptions of the organization’s survivor supportiveness 
(Martinez, 2010). Organizational support was one of the environmental factors and was 
used to characterize the level of supportiveness in one’s organization in this study. It was 
measured by three items extracted from Griffith and Hebl (2002)’s study and the 
reliability coefficient in their study is .86. Participants responded all items on 7-point 
Likert scales (1 = strongly disagree, 4 = neither agree/disagree, 7 = strongly agree). An 
example item for organizational support includes “My company unfairly discriminates 
against individuals who have had cancer in the distribution of job-related opportunities 
(for example, salary, promotions, work assignments).” These three items have been 
validated in childhood cancer survivors and the internal reliability coefficient is .61 
(Martinez, 2010). Consistent with Martinez’s (2000) study, higher scores reflect 
increased organizational support. The total score is used as a continuous manifest 
variable in analytical models. The total score was directly entered as a predictor variable 
in correlation and multivariate regression models. If this score was selected for the SEM 
analysis, the total score was used as a continuous manifest variable in the model. 
Supervisors and co-workers’ reactions 
To measure supervisors and co-workers’ reactions, we used the thirteen-item 
scale developed by Martinez (2010). It was one of the environmental factors and was 
used to characterize the co-worker and supervisor’s attitudes toward cancer survivors in 
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this study. The scale measures the extent to which coworkers treat cancer survivors fairly 
and are inclusive, feel comfortable with, and are accepting of survivors. Participants 
responded all items on 7-point Likert scales (1 = strongly disagree, 4 = neither 
agree/disagree, 7 = strongly agree). An example item includes “My coworkers ridicule 
me/tell jokes about me.” These thirteen items have been validated in childhood cancer 
survivors and the internal reliability coefficient is .87. Higher scores reflect increased 
extent to which coworkers treat survivors fairly and are inclusive, feel comfortable with, 
and are accepting of survivors. The total score was directly entered as a predictor variable 
in correlation and multivariate regression models. If this score was selected for the SEM 
analysis, the total score was used as a continuous manifest variable in the model. 
Workplace accommodations 
Workplace accommodations are characterized as the need of arrangement or 
modification to be made to accommodate persons with disabilities that enable them to 
perform the essential function of the job (Chan et al., 2009).  It was one of the 
environmental factors and was used to characterize the need of accommodation in one’s 
workplace in this study. Questions from the National Health Interview Survey Disability 
Supplement of 1994 and 1995 i.e., Disability Follow-back Survey (NHIS-D) to assess the 
need of workplace accommodations were selected in this study.  The NHIS-D has been 
used to obtain more extensive information about individuals with disabilities on issues 
such as employment, use of services and benefits, transportation and personal assistance 
needs, housing characteristics, environmental barriers, and participation in social 
activities (Adams & Marano, 1995; Benson & Marano, 1998). Participants rated either 
‘Yes’ or ‘No’ response on seven questions that ask: “In order to work, would you need 
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any of these special features at your worksite, regardless of whether or not you actually 
have them?” Example items include an automatic door or handrails. Participants also 
rated ‘Yes’ or ‘No’ response on another ten questions that ask: “Because of an ongoing 
health problem, impairment, or disability, do you need any (other) special equipment, 
assistance or work arrangement in order to do your job?” Example items include “A 
voice synthesizer, telecommunication device for the deaf, infrared system, or other 
technical devices?” and “Braille, enlarged print, special lighting or audio tape?” The need 
of workplace accommodation was considered present if participants replied a Yes 
response to any of seventeen questions.  Earlier study using same items of the NHIS-D 
has indicated that 12% of working Americans aged 18 to 69 years with a wide range of 
disabilities reported the need of workplace accommodations (Zwerling et al., 2003). The 
need of workplace accommodation was directly entered as a categorical predictor 
variable in correlation and multivariate regression models. If this score was selected for 
the SEM analysis, it was used as a categorical manifest variable in SEM model. 
Statistical Analyses 
Statistical Analyses for Aim One 
Descriptive statistics were used to describe the demographic and diagnostic data 
of the study participants. Chi-squared tests were used to test if any significant differences 
in the demographic characteristics between employed and non-employed participants 
were found. 
Multiple regression and correlation analyses were used to examine the 
relationships between the selected measures of personal factors and employment quality 
(Hoyt, Imel, & Chan, 2008). Pearson correlation analyses were conducted to examine the 
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associations between employment quality and personal factors. A series of hierarchical 
regression analyses were used, after controlling for the treatment and health factors (step 
1), to examine the unique contribution of the personal factors (step 2) to the prediction of 
employment quality. A total of six hierarchical regression analyses were examined in 
which the overall employment quality and five employment quality indicators were 
separately entered as dependent variables in each of the six regression models. The 
significant predictor found in the regression model was selected as the interested personal 
variable for subsequent SEM analysis.   
Statistical Analyses for Aim Two 
Multiple regression and correlation analyses were used to examine the 
relationships between the selected measures of personal factors and employment quality 
(Hoyt et al., 2008). Correlation analyses were conducted to examine the associations 
between employment quality and environmental factors. Hierarchical regression analyses 
were used, after controlling for the treatment and health factors (step 1), to examine the 
unique contributions of the environmental factors (step 2) to the prediction of 
employment quality. A total of six hierarchical regression analyses were examined in 
which the overall employment quality and five employment quality indicators were 
separately entered as dependent variables in each of the six regression models. The 
significant predictor found in the regression model was selected as the interested 
environmental variable for subsequent SEM analysis.    
Statistical Analyses for Aim Three 
The selection of variables used for the development of hypothesized model in aim 
three was based on findings obtained from aims one and two.  
68 
 
Next, the estimation of indirect path effects between the selected treatment and 
health, personal and environmental factors was conducted by Sobel tests and 
bootstrapping analyses suggested by Preacher and Hayes (Preacher & Hayes, 2008). 
Their software, INDIRECT was used to estimate these indirect effects in multiple 
mediator models. These findings would inform the development of structural (path) 
model for subsequent SEM analysis.  
SEM was used to evaluate the fit of the hypothesized model to the data.  This 
statistical technique allows multiple measured and correlated indicators to represent latent 
or unmeasured constructs, and to allow for highly correlated variables to be retained in a 
single model. Besides, the SEM approach permits modeling of a set of relations among 
constructs, simultaneously estimation of all hypothesized paths, and estimation of indirect 
or mediating effects  (Byrne, 2009).  Compared with the multiple regression or ANOVA, 
the SEM approach explicitly acknowledges the presence of measurement error and 
provides a means of controlling for it in the analysis (Hoyle & Smith, 1994). Descriptive 
statistics for and correlation between each of the measured variables in the model were 
calculated to screen data for normality and multicollinearity assumptions, as well as to 
provide appropriate data structure for analysis. The multivariate normality was also 
examined by the Mardia’s normalized multivariate estimate. Two-step procedure was 
then employed (Anderson & Gerbing, 1988), using confirmatory factor analysis to find 
an acceptable model fit, and then modifying and altering this measurement model to 
assure that it best represented the theoretical model of interest. The measurement model 
was estimated and revised using maximum likelihood estimation. Fit statistics and 
standardized factor loadings were evaluated with each model revision to assess model fit 
69 
 
and convergent validity. The final measurement model is retained to test the theoretical 
model. Chi-square differences between the final measurement and theoretical models 
were examined, and specification search methods were used to determine paths that can 
be eliminated or added in order to achieve the most parsimonious final model with the 
best fit statistics (Bentler & Chou, 1987; MacCallum, Roznowski, & Necowitz, 1992).  
Multiple fit indices were used to assess how the SEM fitted the data. A non-
significant chi-square (χ2) test statistic which measures the absolute fit of the model to the 
data is the common index. However, it is hypersensitive to sample size (Bentler, 1990). 
Therefore, it is recommended that other indices are used as criteria for model rejection 
(Byrne, 2009). The Comparative Fix Index (CFI) and Tucker-Lewis Index (TLI) test the 
proportionate improvement in fit by comparing the target model with an independent 
base model; a value of 0.90 is minimally acceptable (Bollen, 1990), values approximating 
0.95 indicate a good fit, and values at or close to 1.00 indicate an excellent fit (Browne & 
Cudeck, 1993). The root mean square of approximation (RMSEA) represents closeness 
of fit, and values approximating 0.06 and 0.00 demonstrate close and exact fit of the 
model respectively (Browne & Cudeck, 1993; Hu & Bentler, 1999). The selection of 
cutoff values was largely affected by the sample size and the model complexity. It is 
recommended that the sample size and model complexity should be taken into 
consideration when CFI values between .90 and .95 and RMSEA values between .05 
and .10 are observed. More stringent cutoff values (CFA >.95 and RMSEA < .06) are 
used for sample size larger than 500 and for less complex model (Marsh, Hau, & Wen, 
2004; Weston, Gore, Chan, & Catalano, 2008). In addition, the Bollen-Stine bootstrap 
corrected p-value, which adjusts for normality, was calculated using 2000 bootstrap 
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samples as an additional index to assess overall model fit (Bollen & Stine, 1992). To 
interpret this index, a Bollen-Stine bootstrap p <.05 suggests the model should be rejected. 
To safeguard against the possibility of violating the assumption of normality and large 
sample size that are required to conduct SEM, the bias-corrected bootstrapping sampling 
methods over 500 iterations were further conducted to assess the stability of parameter 
estimates obtained from maximum likelihood estimation (Yung & Bentler, 1996). A 
significant level of p< .05 for the regression (path) coefficients was used in the final 
theoretical model. Standardized regression (path) coefficients of .1, .3, and .5 are 
considered small, medium, and large respectively (Cohen, 1988).  
Multi-group analyses were conducted to examine if the final model differed based 
on some potential demographic moderators (i.e., group invariance) (Byrne, 2004). Three 
demographic variables which were treated as potential moderators include: (1) 
educational attainment (college graduate vs. non-college graduate); (2) personal income 
(<$40,000/year vs. $40,000+/ year); and (3) sex (male vs. female). An unconstrained 
model where a set of parameters were allowed to vary across two groups (e.g., college 
graduate vs. non-college graduate) was compared with a constrained model where all 
estimated parameters were constrained to be equal. The chi-square difference test was 
then used to compare the chi-square and degrees of freedom for the two models to 
determine whether constraining the parameters worsened model fit.  
 
71 
 
CHAPTER 4 
RESULTS 
Results for Aim One 
Demographic Characteristics of Participants 
A total of 511 eligible individuals were mailed the work experience survey. Five 
were deceased and eight were determined to be ineligible because they were not 
cognitively capable of completing the survey completed the work experiences survey.  Of 
the 498 individuals eligible, 393 (79%) completed and returned the questionnaire, 81 
agreed to participate but never returned the questionnaire, and 24 declined participation. 
Of the 393 participants, 296 (75%) participants were currently employed. Two hundred 
and fifty one (85%) participants reported working full-time and 47 (15%) participants 
reported working part-time. These 296 participants were included in the final analysis. 
Among employed participants, the sample consisted of 130 male and 166 female 
participants with a mean age of 38.12 years (SD=7.94). Most of the participants (90.2%) 
were Caucasians and almost half (47.3%) were college graduate. 
 The demographic and treatment characteristics of the employed participants 
(N=296) and non-employed participants (N=97) are shown in Table 1. Chi-square 
analyses revealed a higher frequency of college students and higher personal income 
among the employed participants. In examining sex, race, diagnosis, age at diagnosis, 
current age, time since diagnosis, dosages of medical treatments no statistically 
significant differences were found between the groups. 
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Table 1. Characteristics of Employed and Non-employed Participants 
  Participants (N=296) Non-employed Participants (N=97)   
Characteristics Frequency Percent Frequency Percent  p-value 
Sex 
Male 130 43.92% 36 37.11% 0.286
Female 166 56.08% 61 62.89% 
Race 
White 267 90.20% 89 91.75% 0.841
Non-white 29 9.80% 8 8.25% 
Diagnosis 
Leukemia 154 52.03% 55 56.70% 0.907
Lympoma 74 25.00% 24 24.74% 
Bone or soft tissue 
sarcoma 
34 11.49% 9 9.28% 
Neuroblastoma 11 3.72% 4 4.12% 
Wilms tumor 12 4.05% 2 2.06% 
Other 11 3.72% 3 3.09% 
Age at diagnosis 
0-4 years 94 31.76% 38 39.18% 0.232
5-9 years 85 28.72% 18 18.56% 
10-14 years 60 20.27% 20 20.62% 
15-20 years 57 19.26% 21 21.65% 
Age at questionnaire 
18-24 years 14 4.73% 5 5.15% 0.894
25-29 years 37 12.50% 12 12.37% 
30-34 years 41 13.85% 17 17.53% 
35-39 years 75 25.34% 21 21.65% 
40-44 years 73 24.66% 21 21.65% 
45+ years 56 18.92% 21 21.65% 
Time since diagnosis 
10-19 years 28 10.29% 9 9.89% 0.973
20-29 years 101 37.13% 35 38.46% 
30+ years 143 52.57% 47 51.65% 
Cranial radiation 
None 174 58.78% 50 51.55% 0.666
1-23 Gy 42 14.19% 16 16.49% 
24 Gy 65 21.96% 25 25.77% 
25+ Gy 15 5.07% 6 6.19% 
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Table 1 (cont.) 
 
Chest radiation 
None 183 61.82% 66 68.04% 0.619
1-19 Gy 20 6.76% 4 4.12% 
20-29 Gy 46 15.54% 12 12.37% 
30+ Gy 47 15.88% 15 15.46% 
High dose Intravenous methotrexate 
None 234 79.05% 72 74.23% 0.710
1-9,999 mg/m2 23 7.77% 11 11.34% 
10,000-29,999 mg/m2 25 8.45% 9 9.28% 
30,000 + mg/m2 14 4.73% 5 5.15% 
Intrathecal 
methotrexate 
None 152 51.35% 44 45.36% 0.661
1-99 mg/m2 62 20.95% 24 24.74% 
100-249 mg/m2 63 21.28% 24 24.74% 
250+ mg/m2 19 6.42% 5 5.15% 
Anthracyclines 
None 119 40.20% 34 35.05% 0.211
1-99 mg/m2 58 19.59% 23 23.71% 
100-349 mg/m2 70 23.65% 30 30.93% 
350+ mg/m2 49 16.55% 10 10.31% 
Personal Income  
< 40,000/year 180 63.16% 89 96.74% <.001
40,000+ /year 105 36.84% 3 3.26% 
Educational attainment 
College graduate 140 47.30% 23 24.21% <.001
Not a college graduate 156 52.70% 72 75.79%   
 
Descriptive Statistics and Zero-Order Correlations of Treatment and Health, 
Personal Factors, and Employment Quality  
Descriptive statistics and zero-order correlations for the variables of treatment and 
health factors, personal factors and employment quality outcomes are presented in 
Appendix II.  Means, standard deviations, and the zero-correlations for the variables of 
treatment and health factors and employment quality outcomes are presented in Table 2. 
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Due to the multiple correlations being examined, only correlation analyses with alpha 
level < 01 were reported to reduce the Type I errors associated with the analyses. 
Regarding the relationships between overall employment quality and treatment and health 
variables, the following two pairs of correlations were found to be significant: negative 
correlations between Somatization and Overall Employment Quality, and Depression and 
Overall Employment Quality. Regarding the relationships between job satisfaction and 
treatment and health variables, the following three pairs of correlations were found to be 
significant: negative correlations between Somatization and Job Satisfaction, Depression 
and Job Satisfaction, and Anxiety and Job Satisfaction. Regarding the relationships 
between turnover intentions and treatment and health variables, the following two pairs 
of correlations were found to be significant: positive correlations between Depression and 
Turnover Intentions, and Anxiety and Turnover Intentions. Regarding the relationships 
between absenteeism and treatment and health variables, the following correlation was 
found to be significant: negative correlations between Physical Functioning and 
Absenteeism. Regarding the relationships between performance and treatment and health 
variables, the following three pairs of correlations were found to be significant: positive 
correlation between Physical Functioning and Performance, and negative correlations 
between Depression and Performance, and Anxiety and Performance. Regarding the 
relationships between organization commitment and treatment and health variables, the 
following two pairs of correlations were found to be significant: negative correlations 
between Somatization and Organization Commitment, and Depression and Organization 
Commitment. 
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Table 2: Descriptive Statistics and Correlations of Treatment and Health Factors and Employment Quality Outcomes 
Mean SD 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Age at Diagnosis 8.54 5.54 -.414** .241** -.377** -.167** 0.002 -.154** -0.038 0.026 0.001 0.003 -0.023 0.05 0.027
2. Cranial Radiation 950.54 1204.08 1 -.296** .316** 0.016 0.035 0.084 -0.043 -0.05 -0.086 0.064 0.012 -0.026 -0.047
3. Chest Radiation 1048.74 1473.64 1 -.370** -.218** .120* 0.048 0.077 -0.029 0.04 0.075 -0.114 -0.047 -0.03
4. Intrathecal Methotrexate 74.95 115.65 1 .132* -0.053 0.021 -0.043 -0.011 -0.019 0.008 0.024 0.05 0.014
5. Physical functioning Norm Score 53.87 7.83 1 -.329** -.206** -.181** .145* -0.082 -.151** .175** -0.017 0.046
6. Somatization T-Score 48.92 9.28 1 .550** .602** -.243** .143* 0.063 -.137* -.142* -.164**
7. Depression T-Score 50.55 10.74 1 .703** -.317** .218** 0.107 -.227** -.121* -.184**
8. Anxiety T-Score 47.69 9.68 1 -.222** .186** .119* -.225** -0.086 -0.113
9. Job Satisfaction Z-Score 0.00 0.91 1 -.592** -.122* .385** .432** .545**
10. Turnover Intentions Z-Score 0.00 0.93 1 0.036 -.262** -.499** -.135*
11. Absenteeism Z-Score 0.00 0.92 1 -.265** 0.036 .371**
12. Performance Z-Score 0.00 0.94 1 .200** .545**
13. Organization Commitment Z-Score 0.00 0.90 1 .562**
14. Employment Quality Z-score 0.00 0.38 1
15. Job Satisfaction Total Score 101.88 21.74
16. Turnover Intentions Total Score 8.98 5.79
17. Absenteeism Total Score 0.46 43.97
18. Performance Total Score 79.15 17.02
19. Organization Commitment Total Score 75.65 12.76
Note: Descriptive statistics of employment quality raw scores are presented although Z-scores of these variables were used for data analysis;  * p< .05; ** p< .01
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Means, standard deviations, and the zero-correlations for the variables of personal 
factors and employment quality outcomes are presented in Table 3. Regarding the 
relationships between overall employment quality and personal factors, the following 
four pairs of correlations were found to be significant: positive correlations between 
Acceptance and Overall Employment Quality, Vigor and Overall Employment Quality, 
Dedication and Overall Employment Quality, and Absorption and Overall Employment 
Quality. Regarding the relationships between job satisfaction and personal factors, the 
following four pairs of correlations were found to be significant: positive correlations 
between Acceptance and Job Satisfaction, Vigor and Job Satisfaction, Dedication and Job 
Satisfaction, and Absorption and Job Satisfaction. Regarding the relationships between 
turnover intentions and personal factors, the following three pairs of correlations were 
found to be significant: negative correlations between Vigor and Turnover Intentions, 
Dedication and Turnover Intentions, and Absorption and Turnover Intentions. Regarding 
the relationships between absenteeism and personal factors, none of correlation was 
found to be significant. Regarding the relationships between performance and personal 
factors, the following four pairs of correlations were found to be significant: positive 
correlations between Acceptance and Performance, Vigor and Performance, Dedication 
and Performance, and Absorption and Performance. Regarding the relationships between 
organization commitment and personal factors, the following three pairs of correlations 
were found to be significant: positive correlations between Vigor and Organization 
Commitment, Dedication and Organization Commitment, and Absorption and 
Organization Commitment. 
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Table 3. Descriptive Statistics and Correlations of Personal Factors and Employment Quality Outcomes 
Mean SD 2 3 4 5 6 7 8 9 10 11 12
1. Centrality Total Score 15.08 5.40 -0.019 .185** -0.076 0.046 0.001 -.145* .148* 0.037 -0.07 0.005 -0.012
2. Acceptance Total Score 31.10 4.95 1 -.119* .198** .196** 0.069 .232** -.127* -0.11 .177** .130* .170**
3. Work Commitment Total Score 19.59 6.51 1 -0.011 0.084 0.113 -0.033 0.006 0.006 -0.053 .140* 0.022
4. Vigor Total Score 23.69 5.64 1 .786** .704** .512** -.374** -0.097 .412** .194** .339**
5. Dedication Total Score 21.17 5.72 1 .687** .647** -.452** -.129* .416** .309** .409**
6. Absorption Total Score 22.13 5.68 1 .416** -.298** -0.028 .338** .227** .337**
7. Job Satisfaction Z-Score 0.00 0.91 1 -.592** -.122* .385** .432** .545**
8. Turnover Intentions Z-Score 0.00 0.93 1 0.036 -.262** -.499** -.135*
9. Absenteeism Z-Score 0.00 0.92 1 -.265** 0.036 .371**
10. Performance Z-Score 0.00 0.94 1 .200** .545**
11. Organization Commitment Z-Score 0.00 0.90 1 .562**
12. Employment Quality Z-score 0.00 0.38 1
Note: * p< .05; ** p< .01
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Hierarchical Regression Analyses for Personal Factors Predicting Employment 
Quality, Controlling for Treatment and Health Factors  
 To investigate how the personal factors predict employment quality outcomes, 
when controlling for the treatment and health factors, a series of hierarchical regression 
analyses were conducted in which each of six employment quality outcomes (i.e., overall 
employment quality, job satisfaction, turnover intentions, absenteeism, performance and 
organization commitment) were entered individually as a dependent variable in the 
regression models. Therefore, treatment and health factors including age at diagnosis, 
treatment intensity (i.e., cranial radiation, chest radiation, intrathecal methotrexate), 
physical health measured by physical functioning subscale of SF-36, and emotional 
distress measured by BSI (i.e., somatization, depression, and anxiety) were entered in the 
step 1. The personal factors including centrality, acceptance, work commitment, work 
engagement (i.e.., vigor, dedication, and absorption) were entered in the step 2 of 
regression models. The reason for utilizing hierarchical regression analysis was to 
determine the incremental variance of employment quality outcome accounted for by the 
personal factors, when the treatment and health factors were controlled as covariates in 
earlier step.   
 Table 4 shows a summary of regression models on personal factors predicting 
employment quality outcomes. Results indicated that, when the treatment and health 
factors were taken into account in step1 of each regression model, the dedication subscale 
of work engagement significantly contributed to predicting the overall employment 
quality and another four employment quality indicators including job satisfaction, 
turnover intentions, performance, and organizational commitment.  The beta-weights, 
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presented in step 2 of each regression model, suggested that having higher level of 
dedication contributed to higher levels of overall employment quality, job satisfaction, 
performance, and organizational commitment, and lower level of turnover intentions.  
Surprisingly, results indicated that, when the treatment and health factors were taken into 
account in step1 of each regression model, the centrality significantly contributed to 
predicting two employment quality indicators including job satisfaction and turnover 
intentions. The beta-weights, presented in step 2 of each regression model, suggested that 
having higher level of centrality contributed to lower level of job satisfaction and higher 
level of turnover intentions. Details regarding the regression models of personal factors, 
when treatment and health factors were taken into account, predicting each of six 
employment quality outcomes including overall employment quality, job satisfaction, 
turnover intentions, absenteeism, performance, and organizational commitment are 
presented in Appendix III to VIII respectively.   
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Table 4.  Summary of Regression Models on Personal Factors Predicting Employment Quality Outcomes 
  
Overall 
Employment 
Quality 
Job 
Satisfaction 
Turnover 
Intentions Absenteeism Performance
Organization 
Commitment
  Centrality -0.153** 0.157** 
  Acceptance 
  Work Commitment 0.120* 
  Vigor  
  Dedication  0.326** 0.695** -0.469** 0.239** 0.365** 
  Absorption             
Note: Standardized coefficients are presented; *< .05; ** p<.01;  
Treatment & health factors were taken into account but were not showed in the table 
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Results for Aim Two 
Descriptive statistics and Zero-Order Correlations of Treatment and Health, 
Environmental Factors, and Employment Quality  
Descriptive statistics and zero-correlations for the variables of treatment and 
health factors, environmental factors and employment quality outcomes are presented in 
Appendix IX. Means, standard deviations, and the zero-correlations for the variables of 
environmental factors and employment quality outcomes are presented in Table 5. Due to 
the multiple correlations being examined, only correlation analyses with alpha level < 01 
were reported to reduce the Type I errors associated with the analyses. Regarding the 
relationships between overall employment quality and environmental factors, the 
following two pairs of correlations were found to be significant: positive correlations 
between Supportiveness and Overall Employment Quality, and Supervisor’ and Co-
workers’ Reactions and Overall Employment Quality. Regarding the relationships 
between job satisfaction and environmental factors, the following three pairs of 
correlations were found to be significant: positive correlations between Supportiveness 
and Job Satisfaction, Supervisor’ and Co-workers’ Reactions and Job Satisfaction, as 
well as negative correlation between Accommodation Need and Job Satisfaction. 
Regarding the relationships between turnover intentions and environmental factors, the 
following two pairs of correlations were found to be significant: negative correlations 
between Supportiveness and Turnover Intentions, and Supervisor’ and Co-workers’ 
Reactions and Turnover Intentions. Regarding the relationships between absenteeism and 
environmental factors, the following correlation was found to be significant: positive 
correlation between Accommodation Need and Absenteeism. Regarding the relationships 
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between performance and environmental factor, the following three pairs of correlations 
were found to be significant: positive correlations between Supportiveness and 
Performance, Supervisor’ and Co-workers’ Reactions and Performance, as well as 
negative correlation between Accommodation Need and Performance. Regarding the 
relationships between organization commitment and environmental factors, the following 
two pairs of correlations were found to be significant: positive correlations between 
Supportiveness and Organization Commitment, Supervisor’ and Co-workers’ Reactions 
and Organization Commitment. 
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Table 5. Descriptive Statistics and Correlations of Environmental Factors and Employment Quality Outcomes 
  Mean SD 2 3 4 5 6 7 8 9 
1. Supportiveness Total Score 18.75 3.04 .449** -.208** .399** -.303** -.134* .217** .225** .220** 
2. Reaction Total Score 81.49 9.42 1 -.181** .560** -.310** -.134* .263** .248** .318** 
3. Accommodation Need Score 0.22 0.41 1 -.171** .142* .161** -.209** -0.076 -0.07 
4. Job Satisfaction Z-Score 0.00 0.91 1 -.592** -.122* .385** .432** .545** 
5. Turnover Intentions Z-Score 0.00 0.93 1 0.036 -.262** -.499** -.135* 
6. Absenteeism Z-Score 0.00 0.92 1 -.265** 0.036 .371** 
7. Performance Z-Score 0.00 0.94 1 .200** .545** 
8. Organization Commitment Z-Score 0.00 0.90 1 .562** 
9. Employment Quality Z-score 0.00 0.38               1 
Note: * p< .05; ** p< .01   
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Hierarchical Regression Analyses for Environmental Factors Predicting 
Employment Quality, Controlling for Treatment and Health Factors  
 To investigate how the environmental factors predict employment quality 
outcomes, when controlling for the treatment and health factors, a series of hierarchical 
regression analyses were conducted in which each of six employment quality outcomes 
(i.e., overall employment quality, job satisfaction, turnover intentions, absenteeism, 
performance and organization commitment) were entered individually as a dependent 
variable in the regression models. Therefore, the treatment and health factors including 
age at diagnosis, treatment intensity (i.e., cranial radiation, chest radiation, intrathecal 
methotrexate), physical health measured by physical functioning subscale of SF-36, and 
emotional distress measured by BSI (i.e., somatization, depression, and anxiety) were 
entered in the step 1. The environmental factors including supportiveness, supervisors’ 
and co-workers’ reaction and accommodation need were entered in the step 2. 
Hierarchical regression analysis was used to determine the incremental variance of 
employment quality outcome accounted for by the environmental factors, when the 
treatment and health factors were controlled as covariates in an earlier step.   
Table 6 shows a summary of regression models on environmental factors 
predicting employment quality outcomes. Results indicated that, when the treatment and 
health factors were taken into account in step1 of each regression model, the positive 
reaction from supervisors and co-workers significantly contributed to predicting the 
overall employment quality and another four employment quality indicators including job 
satisfaction, turnover intentions, performance, and organizational commitment.  The beta-
weights, presented in step 2 of each regression model, suggested that having higher level 
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of positive reaction from supervisors and co-workers contributed to higher levels of 
overall employment quality, job satisfaction, performance, and organizational 
commitment, and lower level of turnover intentions.  In addition, results indicated that, 
when the treatment and health factors were taken into account in step1 of each regression 
model, the organizational supportiveness significantly contributed to predicting three 
employment quality indicators including job satisfaction, turnover intentions, and 
organizational commitment. The beta-weights, presented in step 2 of each regression 
model, suggested that having higher level of organizational supportiveness contributed to 
higher levels of job satisfaction and organizational commitment, and lower level of 
turnover intentions. Surprisingly, results indicated that, when the treatment and health 
factors were taken into account in step1 of each regression model, the accommodation 
need significantly and negatively contributed to predicting performance.  The beta-
weights, presented in step 2 of each regression model, suggested that the presence of 
accommodation need in the workplace contributed to lower level of performance. Details 
regarding the regression models of environmental factors, when treatment and health 
factors were taken into account, predicting each of six employment quality outcomes 
including overall employment quality, job satisfaction, turnover intentions, absenteeism, 
performance, and organizational commitment are presented in Appendix X to XV 
respectively.   
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Table 6. Summary of Regression Models on Environmental Factors Predicting Employment Quality Outcomes 
  
Overall 
Employment 
Quality 
Job 
Satisfaction
Turnover 
Intentions Absenteeism Performance
Organization 
Commitment 
  Supportiveness 0.166** -0.186** 0.144* 
  Reaction 0.244** 0.431** -0.194** 0.161* 0.167* 
  Accommodation         -0.119*   
Note: Standardized coefficients are presented; *< .05; ** p<.01 
Treatment & health factors were taken into account but were not showed in the table 
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Results for Aim Three 
Variables Selection for Structural Equation Modeling 
 Findings of multiple regression and correlation analyses indicated that the 
personal factor of the dedication subscale of work engagement and the environmental 
factor of supervisors and co-workers’ reactions significantly contributed to predicting 
overall employment quality when the treatment and health factors were taken into 
account. In addition, a series of hierarchical regression analyses further showed that these 
two variables were found to be significant personal and environmental factors that 
contributed to predicting the individualized employment quality scores, including job 
satisfaction, turnover intention, performance, organization commitment, except 
absenteeism. To maintain the integrity of three-factor correlated structure of work 
engagement (mean correlation coefficients = .63) (Schaufeli et al., 2002), all three 
subscales of work engagement (i.e., vigor, dedication, and absorption) were selected for 
subsequent model development and analyses. As a result, personal factor of work 
engagement and supervisors and co-worker’s reactions together with the treatment and 
health factors including age at diagnosis, treatment intensity (i.e., cranial radiation, chest 
radiation, intrathecal methotrexate), physical health measured by physical functioning 
subscale of SF-36, and emotional distress measured by BSI (i.e., somatization, depression, 
and anxiety) were selected for subsequent model development and analyses.  
Formulation of Structural Paths: Testing Indirect Effects among Treatment and 
Health, Personal, Environmental Factors, and Employment Quality 
 Before developing a structural equation model among treatment and health, 
personal, environmental factors and employment quality, several indirect path effects 
were conducted to examine how potential causal effects occurred among these factors.  
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Results obtained from this part of study were used to guide the formulation of structural 
paths in the SEM. Based on previous results of hierarchical regression analyses and 
literature review, it is hypothesized that there will be several indirect paths: (1) the 
indirect effect of physical health on employment quality through work engagement; (2) 
the indirect effect of emotional distress on employment quality through work engagement; 
and (3) the indirect effect of supervisors’ and co-workers’ reaction on employment 
quality through work engagement. The analysis of these indirect path effects was 
conducted following the Preacher and Hayes’s procedures and implemented using 
software, namely INDIRECT (Preacher & Hayes, 2008). In these analyses, the physical 
functioning norm score measured by SF-36 was used to represent physical health. The 
global score measured by BSI was used to represent emotional distress. The vigor, 
dedication, and absorption subscale scores measured by UWES were used to represent 
work engagement.  The reaction score was used to represent the supervisors’ and co-
workers’ positive reactions toward cancer survivors. The overall employment quality 
score was used to represent the employment quality outcome.  
The indirect effect of physical health on employment quality through work 
engagement (i.e., vigor, dedication, and absorption) was estimated by bias-corrected 
bootstrap sampling methods over 5000 iterations (Table 7). Confidence intervals for the 
standardized indirect effect of the physical health on employment quality through 
dedication subscale (lower limit = .0002 and upper limit = .0042) and confidence 
intervals for the total indirect effect of the physical health on employment through all 
three work engagement subscales (lower limit = .0002 and upper limit = .0046) did not 
overlap with zero. However, these specific indirect path effects measured by the Sobel 
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test were not statistically significant. It is important to note that the Sobel test imposes the 
assumption of normality of the sampling distribution and the sampling distribution of 
indirect path is normal only in large samples. As a result, the bootstrapping method is 
preferred over the Sobel test, on the grounds that the bootstrapping method will have 
higher power while maintaining reasonable control over the Type 1 error rate (Preacher 
& Hayes, 2008). The indirect effect of physical health on employment quality through 
work engagement (i.e., vigor, dedication, and absorption) was still used for the SEM 
analysis. 
 
Table 7. Indirect Effect of Physical Health on Employment Quality through Work 
Engagement 
  Product of Coefficients  BC 95% CI 
Point Estimate SE Z p Lower Upper 
Vigor 0.0000 0.0007 -0.0048 0.9961  -0.0015 0.0018
Dedication 0.0016 0.001 1.5712 0.1161 0.0002 0.0042
Absorption 0.0004 0.0004 0.9787 0.3277 -0.0002 0.0021
Total 0.0020 0.0012 1.6456 0.0999  0.0002 0.0046
Note: Product of Coefficients = Sobel Test; BC 95% CI = 95% Confidence Interval 
using bias-corrected bootstrap sampling method over 5000 iterations 
Independent variable: Physical Functioning Total Score; Dependent Variable: Overall 
Employment Quality Score 
 
The indirect effect of emotional distress on employment quality through work 
engagement (i.e., vigor, dedication, and absorption) was estimated by bias-corrected 
bootstrap sampling methods over 5000 iterations (Table 8). Confidence intervals for the 
standardized indirect effect of the emotional distress on employment quality through 
dedication subscale (lower limit = -.0047 and upper limit = -.0007) and the total indirect 
effect of the emotional distress on employment through all three work engagement 
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subscales (lower limit = -.0047 and upper limit = -.0001) did not overlap with zero. In 
addition, the Sobel test also revealed statistically significant effects, supporting the 
specific indirect effect through dedication (point estimate = -.0023, p = .01) and the total 
indirect effect through all engagement subscales (point estimate = -.0022, p = .03). 
Therefore, the indirect path of emotional distress on employment quality through work 
engagement (i.e., vigor, dedication, and absorption) was used for the SEM analysis.   
 
Table 8. Indirect Effect of Emotional Distress on Employment Quality through Work 
Engagement 
  Product of Coefficients  BC 95% CI 
Point Estimate SE Z p Lower Upper 
Vigor 0.0004 0.0009 0.4508 0.6521  -0.0015 0.0023 
Dedication -0.0023 0.0009 -2.5275 0.0115 -0.0047 -0.0007 
Absorption -0.0003 0.0003 -1.0215 0.3070 -0.0016 0.0001 
Total -0.0022 0.0010 -2.1439 0.0320  -0.0047 -0.0001 
Note: Product of Coefficients = Sobel Test; BC 95% CI = 95% Confidence Interval using 
bias-corrected bootstrap sampling method over 5000 iterations 
Independent variable: Global BSI Score; Dependent Variable: Overall Employment 
Quality Score 
 
The indirect effect of supervisors’ and co-workers’ reaction on employment 
quality through work engagement (i.e., vigor, dedication, and absorption) was estimated 
by bias-corrected bootstrap sampling methods over 5000 iterations (Table 9). Confidence 
intervals for the standardized indirect effect of the supervisors’ and co-workers’ reaction 
on employment quality through dedication subscale (lower limit = .0016 and upper limit 
= .0078) and the total indirect effect of the supervisors’ and co-workers’ reaction on 
employment through all three work engagement subscales (lower limit = .0026 and upper 
limit = .0084) did not overlap with zero. In addition, the Sobel test also revealed 
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statistically significant effects, supporting the specific indirect effect through dedication 
subscale (point estimate = .0043, p < .01) and the total indirect effect through all three 
work engagement subscales (point estimate = .0051, p < .01). Therefore, the indirect path 
of supervisors’ and co-workers’ reaction on employment quality through work 
engagement (i.e., vigor, dedication, and absorption) was used for the SEM analysis. 
 
Table 9. Indirect Effect of Supervisors’ and Co-workers’ Reaction on Employment 
Quality through Work Engagement 
  Product of Coefficients  BC 95% CI 
Point Estimate SE Z p Lower Upper 
Vigor -0.0003 0.0013 -0.2697 0.7874  -0.0028 0.0024
Dedication 0.0043 0.0015 2.9349 0.0033 0.0016 0.0078
Absorption 0.0012 0.0009 1.2524 0.2104 -0.0006 0.0038
Total 0.0051 0.0011 4.5016 0.0000  0.0026 0.0084
Note: Product of Coefficients = Sobel Test; BC 95% CI = 95% Confidence Interval 
using bias-corrected bootstrap sampling method over 5000 iterations 
Independent variable: Reaction Total Score; Dependent Variable: Overall Employment 
Quality Score 
 
Data Screening: Descriptive Statistics and Zero-order Correlations 
 Descriptive statistics and zero-order correlations for each of the measured 
variables in the model were calculated to check for multicollinearity and normality 
assumptions and provide appropriate data structure for analysis (Table 10). The bivariate 
correlations between all indicators of the same latent variables were examined to check 
for multicollinearity assumption. As a guideline, bivariate correlations higher than r= .85 
indicate potential problems of multicollinearity (Kline, 2005).  The frequency 
distributions were examined for univariate skewness and univariate kurtosis to assess the 
normality assumption of the variables (Weston et al., 2008). As a skewness index, 
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absolute values greater than 2.0 were considered extreme and for kurtosis, values over 7.0 
indicated problems (Curran, West, & Finch, 1996) and values over 20.0 were considered 
extreme (Kline, 2005).   
Among all bivariate correlations between variables, all correlations had values 
smaller than .85, suggesting that the assumption of multicollinearity was not violated. 
Among all variables, only a single variable (i.e., Intrathecal Methotrexate) had an 
absolute value slightly greater than 2.0 for skewness and two variables (i.e., Intrathecal 
Methotrexate and Absenteeism) had values over 7.0 for Kurtosis. In addition, the 
relatively large value of Mardia’s normalized multivariate estimate of multivariate 
kurtosis (70.722) showed that the data were not multivariate normal. To address the issue 
of non-normality, methodologists have suggested that transformations are taken to 
improve the normality of variables (Tabachnick & Fidell, 2001). However, the model 
generated from the transformed data is not able to directly apply in the clinical practices. 
As such, no transformations were applied to the data for subsequent SEM analysis; 
however, the Bollen-Stine bootstrap corrected p-value, which adjusts for normality, was 
calculated using 2000 bootstrap samples as an additional index to assess overall model fit. 
To interpret this index, a Bollen-Stine bootstrap p <.05 value suggests the model should 
be rejected. In order to further address the issue of multivariate non-normality, the bias-
corrected bootstrapping sampling methods over 500 iterations were conducted to assess 
the stability of parameter estimates and report them more accurately. The bootstrapping 
technique was used as it provided a mechanism for addressing situations where the 
statistical assumptions of larger sample size and multivariate normality might not hold 
(Yung & Bentler, 1996).  
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Table 10. Descriptive Statistics and Correlations of Variables in SEM Model 
Mean SD Skewness Kurtosis 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Age at Diagnosis 8.54 5.54 0.29 -1.13 -.414**.241**-.377**-.167** 0.002 -.154** -0.04 0.019 -0.01 -0.03 0.038 0.026 0.001 0.003 -0.02 0.05
2. Cranial Radiation 950.54 1204.08 0.88 0.41 1 -.296**.316** 0.016 0.035 0.084 -0.04 0.005 -0.03 0.007 -.116* -0.05 -0.09 0.064 0.012 -0.026
3. Chest Radiation 1048.74 1473.64 1.06 -0.08 1 -.370**-.218** .120* 0.048 0.077 -0.05 0.008 -0.02 0.014 -0.03 0.04 0.075 -0.11 -0.047
4. Intrathecal Methotrexate 74.95 115.65 2.41 8.13 1 .132* -0.05 0.021 -0.04 -0.03 -0.04 -0.03 -0 -0.01 -0.02 0.008 0.024 0.05
5. Physical functioning Norm Score 53.87 7.83 -1.10 0.50 1 -.329**-.206**-.181**.162** 0.1 0.083 .143* .145* -0.08 -.151**.175** -0.017
6. Somatization T-Score 48.92 9.28 0.84 0.09 1 .550** .602**-.206**-.136* -0.01 -.236**-.243** .143* 0.063 -.137* -.142*
7. Depression T-Score 50.55 10.74 0.90 -0.16 1 .703**-.320**-.249** -0.1 -.318**-.317**.218** 0.107 -.227** -.121*
8. Anxiety T-Score 47.69 9.68 0.65 -0.55 1 -.213**-.159** -0.02 -.215**-.222**.186** .119* -.225** -0.086
9. Vigor Total Score 23.69 5.64 -0.52 1.01 1 .786** .704** .347** .512**-.374** -0.1 .412** .194**
10. Dedication Total Score 21.17 5.72 -0.89 0.86 1 .687** .371** .647**-.452**-.129* .416** .309**
11. Absorption Total Score 22.13 5.68 -0.46 1.53 1 .293** .416**-.298** -0.03 .338** .227**
12. Reaction Total Score 81.49 9.42 -2.00 5.09 1 .560**-.310**-.134* .263** .248**
13. Job Satisfaction Z-Score 0.00 0.91 -0.60 0.89 1 -.592**-.122* .385** .432**
14. Turnover Intentions Z-Score 0.00 0.93 0.63 -0.61 1 0.036 -.262** -.499**
15. Absenteeism Z-Score 0.00 0.92 0.04 14.48 1 -.265** 0.036
16. Performance Z-Score 0.00 0.94 -0.95 1.63 1 .200**
17. Organization Commitment Z-Score 0.00 0.90 -0.06 0.51 1
Note: * p< .05; ** p< .01
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Confirmatory Factor Analysis of Measurement Model 
 A two-step procedure was employed, using confirmatory factor analysis to find an 
acceptable model fit, and then modifying and altering this measurement model to assure 
that it best represented the theoretical model of interest. The initial model investigated 
included four latent constructs (i.e., treatment intensity, emotional distress, work 
engagement, and employment quality) with at least three measured indicators for each 
construct. Additional measured variables included age at diagnosis, physical health, and 
supervisor’s and coworker’s reaction. The measurement model used to examine initial 
model fit is shown in Figure 4. This initial measurement model was estimated and revised 
using Maximum Likelihood (ML) estimation. Fit statistics and standardized factor 
loadings (estimates) were evaluated with each model revision to assess model fit and 
convergent validity. Figure 5 shows the final measurement model after confirmatory 
factor analysis. In confirmatory factor analysis, absenteeism did not contribute to the 
model fit, so this variable was removed from the model. Improved model fit was also 
obtained by removing covariance estimates between the following eight pairs of variables: 
treatment intensity and engagement; treatment intensity and emotional distress; emotional 
distress and age at diagnosis; age at diagnosis and supervisors’ and co-workers’ reaction; 
treatment and supervisors’ and co-workers’ reaction; employment quality and age at 
diagnosis; treatment intensity and employment quality; as well as engagement and age at 
diagnosis. Goodness of fit indices for the final measurement model are presented in Table 
11.  The Bollen-Stine p-value (p< .001) suggested that this measurement model was not 
acceptable. However, as with chi-squared, the Bollen-Stine p-value is influenced by large 
sample sizes and as a result, it is recommended that other measures of fit should be used 
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as a criterion for model rejection (Byrne, 2009). Moreover, the selection of appropriate 
cutoff values for model rejection is impacted by sample size and model complexity. It is 
recommended that the sample size and model complexity should be taken into 
consideration when CFI values between .90 and .95 and RMSEA values between .05 
and .10 are observed. More stringent cutoff values (CFA >.95 and RMSEA < .06) are 
used for sample size larger than 500 and for less complex model (Marsh et al., 2004; 
Weston et al., 2008). Since the sample size in this study was smaller than 500 and the 
model was relatively complex, a less stringent cutoff for model rejection was used. Both 
CFI (.926) and TLI (.906) values were larger than the minimally acceptable level (>.90) 
(Bollen, 1990; Browne & Cudeck, 1993). The RMSEA (.067) value was 
approximating .06, demonstrating a close fit of the model (Browne & Cudeck, 1993; Hu 
& Bentler, 1999). Standardized factor loadings of indicator variables for the latent 
constructs estimated by ML are presented in Table 12, with critical ratios and significant 
p-values all providing evidence to support the convergent validity of the indicators. To 
assess the stability of parameter estimates, the mean estimates from bootstrapping 
technique were also examined (Table 12). As the difference between ML estimate and 
Bootstrapping mean estimate for standardized factor loadings were small (range from -. 
002 to .002), supporting that the stability of factor loadings estimated by ML. In other 
words, the standardized factor loadings of indicator variables for the latent constructs 
estimated by ML were interpreted without fear that departures from multivariate 
normality or due to the small sample sizes. This measurement model was used as the 
comparison for construction of the final theoretical model.  
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Figure 4. Initial Measurement Model 
Note: CRT: Cranial radiation, Chest RT: Chest radiation, IT MTX: Intrathecal methotrexate, Dep: Depression, Anx: Anxiety, Som: 
Somatization 
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Figure 5. Final Measurement Model 
 
Note: CRT: Cranial radiation, Chest RT: Chest radiation, IT MTX: Intrathecal methotrexate, Dep: Depression, Anx: Anxiety, Som: 
Somatization 
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Table 11. The Fit Indices of Research Models 
Model χ2 df B-S p-value CFI TLI RMSEA (90% CI) 
Final Measurement Model (M1)  218.889 94 <.001 0.926 0.906 .067 (.056, .079) 
Initial Theoretical Model (M2) 248.755 95 <.001 0.909 0.885 .074 (.063, .085) 
ᇞχ2 between M2 and M1 29.866 1 
Critical value < 0.001 
Final Theoretical Model (M3) 223.792 96 <.001 0.925 0.906 .067 (.056, .079) 
ᇞχ2 between M3 and M1 4.903 2 
Critical value < 0.08           
Note: B-S p-value = Bollen-Stine bootstrap corrected p-value 
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Table 12. Standardized Factor Loadings of Final Measurement Model 
Construct and indicators Maximum Likelihood Estimation  Bootstrap Mean Estimation 
  Estimate CR p-value Estimate Bias 
Employment Quality      
Job Satisfaction 0.899 0.898 -0.001 
Turnover Intentions -0.657 -11.714 < .001 -0.658 -0.001 
Performance 0.458 7.752 < .001 0.458 0.000 
Organization Commitment 0.493 8.421 < .001 0.492 -0.002 
Work Engagement 
Vigor 0.859 0.858 -0.001 
Dedication 0.925 19.674 < .001 0.924 0.000 
Absorption 0.758 15.320 < .001 0.757 0.000 
Emotional Distress 
Somatization 0.700 0.698 -0.002 
Depression 0.830 11.987 < .001 0.830 0.000 
Anxiety 0.838 12.011 < .001 0.840 0.002 
Treatment intensity 
Cranial radiation 0.582 0.584 0.002 
Chest radiation  -0.510 -5.840 < .001 -0.510 -0.001 
Intrathecal methotrexate 0.617 6.376 < .001  0.615 -0.002 
Note: CR = Critical Ratio; Bias = Maximum Likelihood Estimate minus Bootstrap Mean Estimate 
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Testing of Structural Model 
The initial theoretical model proposed in this study (Figure 6) was based on 
results drawn from earlier indirect effect analyses and a recent manuscript (Strauser et al., 
in preparation). It was hypothesized that the treatment intensity, age at diagnosis, and 
physical health were associated with each other. The treatment intensity and physical 
health directly predicted emotional distress. In addition, physical health indirectly 
predicted employment quality through engagement and emotional distress indirectly 
predicted employment quality through engagement. Also, the supervisor’ and co-workers’ 
reaction indirectly predicted employment quality through engagement. This theoretical 
model was estimated using maximum likelihood methodology. Goodness of fit indices 
for the initial theoretical model are presented in Table 11.  
The Bollen-Stine p-value (p <.001) suggested that this initial theoretical model 
was not acceptable. However, as with chi-squared, the Bollen-Stine p-value is impacted 
by large sample sizes resulting in the recommendation that other measures of fit be 
utilized as a criterion for model rejection (Byrne, 2009). The CFI value was .909 which is 
slightly larger than the minimally acceptable level (>.90) but the TLI value was .885 
which is smaller than the minimally acceptable level. The RMSEA value was .074 which 
is slightly above the cutoff value (i.e., .06), suggesting a fair fit of the model to the data. 
A chi-squared difference test between the initial theoretical and measurement models was 
performed and the difference was significant (ᇞχ2 = 29.886, ᇞdf = 1, p< .001), indicating 
the initial theoretical model did not provide a good fit to the data. 
As a logical next step, the post-hoc model modification using specification search 
method was performed to develop a better-fitting model based on the characteristics of 
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the data (Bentler & Chou, 1987; MacCallum et al., 1992). To create a more parsimonious 
model (Figure 7), paths that had been specified in the initial theoretical model but were 
not found to contribute to the prediction in the analysis were deleted from the model, 
including all paths for which the critical ratio of the effects were smaller than 1.96 (Byrne, 
2009). Besides, the Modification Index (MI) computed from AMOS software was used to 
guide the specification of new paths for the revised model (Byrne, 2009). The final 
theoretical model is shown in Figure 8, with goodness of fit indices presented in Table 11. 
The following five revisions were made to the model to achieve the best fit: (1) a direct 
path between treatment intensity and emotional distress was removed; (2) a direct path 
between physical health and engagement was removed; (3) a direct path between physical 
health and employment quality was removed; (4) a direct path between supervisors’ and 
co-workers’ reaction and emotional distress was added; and (5) a direct path between age 
at diagnosis and emotional distress was added.  
In the final theoretical model, the Bollen-Stine p-value (p< .001) suggested that it 
was not acceptable. Both CFI (.925) and TLI (.906) values were larger than the 
minimally acceptable level (>.90). The RMSEA (.067) value was approximating .06, 
demonstrating a close fit of the model. They were similar to the fit indices from the 
measurement model. A chi-squared difference test between the final theoretical and 
measurement models was performed and the difference was not significant (ᇞχ2 = 4.903, 
ᇞdf = 2, p< .08), indicating the final theoretical model provided an excellent fit to the 
data. Table 13 displays the standardized path coefficients for the final model. All 
coefficients were significant (ps < .05) and in the correct direction. R-squared values 
showed that 64.7% of the variance in employment quality, 17.6% of the variance in work 
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engagement, and 15.3% of the variance in emotional distress were explained by this 
model. Besides, differences between ML and Bootstrapping mean estimates for 
standardized path coefficients were relatively small (range from -. 003 to .004), 
suggesting that path coefficients estimated by ML were stable and were interpreted 
without fear that departures from multivariate normality or due to the small sample sizes. 
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Figure 6. Initial Theoretical Model 
 
Note: CRT: Cranial radiation, Chest RT: Chest radiation, IT MTX: Intrathecal methotrexate, Dep: Depression, Anx: Anxiety, Som: 
Somatization 
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Figure 7. Theoretical Model from Post-hoc Modification 
 
Note: CRT: Cranial radiation, Chest RT: Chest radiation, IT MTX: Intrathecal methotrexate, Dep: Depression, Anx: Anxiety, Som: 
Somatization; Red –colored paths:  Removed paths for which the critical ratio of the effects were smaller than 1.96, Green-colored 
paths:  New paths added based on the larger value of Modification Index computed from AMOS  
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Figure 8.  Final Theoretical Model 
 
Note: CRT: Cranial radiation, Chest RT: Chest radiation, IT MTX: Intrathecal methotrexate, Dep: Depression, Anx: Anxiety, Som: 
Somatization 
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Table 13. Standardized Path Coefficients of Final Theoretical Model 
 
Dependent variable Independent variable 
Maximum Likelihood 
Estimation  
Bootstrap Mean 
Estimation  
Variance 
Explained 
    Estimate CR p-value Estimate Bias    
Employment quality      0.647 
Work engagement 0.567 10.190 <.001 0.565 -0.002 
Supervisors' and co-workers' reaction 0.332 6.659 <.001 0.334 0.001 
Emotional distress -0.112 -2.167 0.030 -0.107 0.004 
Work engagement 0.176 
Emotional distress -0.150 -2.308 0.021 -0.150 -0.001 
Supervisors' and co-workers' reaction 0.352 5.842 <.001 0.349 -0.003 
Emotional distress 0.153 
Physical health -0.258 -4.155 <.001 -0.255 0.003 
Supervisors' and co-workers' reaction -0.285 -4.611 <.001 -0.288 -0.003 
  Age at diagnosis -0.128 -2.117 0.034  -0.125 0.003    
Note: CR = Critical Ratio; Bias = Maximum Likelihood minus Bootstrap Mean Estimates 
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Testing Potential Moderators 
 Because the magnitude of the relations among the study variables in the model 
may have differed across (1) educational attainment, (2) personal income or (3) sex, steps 
were taken to examine group invariance in the final theoretical model (Table 14). An 
unconstrained model where a set of parameters was allowed to vary across two groups 
was compared with a constrained model where all estimated parameters were constrained 
to be equal. The chi-square difference test was used to compare the chi-square and 
degrees of freedom for the two models to determine whether constraining the parameters 
negatively impacted the model fit (Byrne, 2004)  
To determine whether the model differed based on the educational level of the 
participants, the sample was split into the college graduate (n= 140) and non-college 
graduate (n=156) groups. No significant difference between the unconstrained (M4) and 
constrained (M5) models was found (△χ2 = 23.214, △df = 21, p< .40), suggesting that 
the constrained model did not significantly worsen model fit. Thus, the difference 
between the college graduate and non-college graduate groups in the final model was not 
supported.  
The group invariance was then tested to examine if the model differed based on the 
personal income. The sample was split into low (<$40,000/year; n=180) and high income 
($40,000+ / year; n=105) groups. No significant difference between the unconstrained 
(M6) and constrained (M7) models was found (△χ2 = 31.081, △df = 21, p< .08), 
suggesting that the constrained model did not negatively impact the model fit. Thus, the 
difference between the low and high income groups in the final model was not supported. 
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The same approach was used to determine whether the model differed based on the 
sex of the participants. The sample was split into male (n=130) and female n=166) 
groups. Significant difference between the unconstrained (M8) and constrained (M9) 
models was found (△χ2 = 37.693, △df = 21, p< .02), suggesting that the constrained 
model did not negatively impact the model fit. Thus, the difference between male and 
female groups in the final model was supported. Given that the fully constrained model 
fit significantly worse with the data than the unconstrained model, the next step was 
determined which parameters were not operating equivalently across groups (Byrne, 
2004). To do this, the model (M10) was tested that constrained all measurement weights 
(i.e., factor loadings). The fit of two models (M8 and M10) was then compared and a 
significant difference was found (△χ2 = 23.077, △df = 9, p< .01), suggesting that the 
invariance of measurement weights between male and female groups was not supported. 
Subsequently, the invariance of each factor loading for the indicator variable for the latent 
construct was tested individually by testing a model that constrained the estimate of a 
particular factor loading between the two groups. This procedure was repeated 
cumulatively, that is, all those factor loadings that are found to be invariant were held 
cumulatively constrained equal between the two groups (M11-M17) and then the fit of 
models were compared. The final result found that the non-invariance between male and 
female groups was pinpointed in the factor loading of organizational commitment 
indicator for the employment quality construct (see M16, △χ2 = 18.150, △df = 8, 
p< .03).  Next, the model (M8) was tested constraining both factor loadings (except the 
factor loading of organizational commitment indicator for the employment quality) and 
factor variance of treatment intensity. The fit of the two models (M8 and M18) was 
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compared and a significance difference was found (see M18, △χ2 = 17.700, △df = 9, 
p< .04), indicating that the factor invariance of treatment intensity between male and 
female groups was not supported. Subsequently, the model (M19) was tested constraining 
both measurement weights (except the factor loading of organizational commitment 
indicator for the employment quality and the factor variance of treatment intensity) and 
structural paths. The fit of the two models (M8 and M19) was compared and a significant 
difference was not found, indicating that the invariance of structural paths between male 
and female groups was supported.  
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Table 14. Fit Statistics for Tests of Invariance of Multi-group Comparisons 
 
Model χ2 df △χ2 △df p 
College graduate (n= 140) vs. Non-college graduate (n=156) 
Unconstrained model (M4) 339.775 192 
Constrained model with all parameters constrained equal (M5) 362.989 213 23.214 21 ns 
Low income (n= 180) vs. High income (n=105) 
Unconstrained model (M6) 321.311 192 
Constrained model with all parameters constrained equal (M7) 352.392 213 31.081 21 ns 
Male (n=130) vs. Female (n=166) 
Unconstrained model (M8) 330.246 192 
Constrained model with all parameters constrained equal (M9) 367.939 213 37.693 21 <.02 
Constrained model with all factor loadings constrained equal (M10) 353.323 201 23.077 9 <.01 
Constrained model with factor loadings of all indicators for treatment intensity constrained equal (M11) 334.180 194 3.934 2 ns 
M11 with factor loadings of all indicators for emotional distress constrained equal (M12) 336.122 196 5.876 4 ns 
M12 with factor loadings of all indicators for work engagement constrained equal (M13) 340.423 198 10.177 6 ns 
M13 with factor loadings of all indicators for employment quality constrained equal (M14) 353.323 201 23.077 9 <.01 
M13 with factor loading of turnover intentions for employment quality constrained equal (M15) 342.177 199 11.931 7 ns 
M15 with factor loading of organization commitment for employment quality constrained equal (M16) 348.396 200 18.150 8 <.03 
M15 with factor loading of performance for employment quality constrained equal (M17) 345.711 200 15.465 8 ns 
M17 with factor variance of treatment intensity constrained equal (M18) 347.946 201 17.700 9 <.04 
M17 with all structural paths constrained equal (M19) 358.229 211 27.983 19 ns 
Note: χ2 = Chi-square; df = degrees of freedom; △χ2 = difference in chi-square values; △df = difference in degrees of freedom; ns = non-significant 
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CHAPTER 5 
DISCUSSION 
 This research is the first of its kind to address how the treatment and health, 
personal and environmental factors impact the workplace experience of currently 
employed childhood cancer survivors, a growing segment of the workforce, from a bio-
psycho-social perspective. This study adds to the growing literature on employment 
among survivors of childhood cancer by examining the employment quality as outcome 
with prior research primarily focusing on the impact of medical late effects on survivors’ 
employment status and occupational types. This area of research is important as prior 
studies indicate lower levels of productivity, work ability, and reduced work retention 
have been reported in cancer survivors although majority of them are able to work after 
cancer (Bradley et al., 2002; Lavigne et al., 2008; Taskila et al., 2007). Examining the 
impact of personal and environmental factors and their inter-relationships on survivors’ 
employment quality may provide appropriate targets for designing guidelines and 
interventions to improve their ability to remain involved in financially rewarding and 
meaningful employment. Results of this research indicate that the employment quality of 
cancer survivors was impacted by both personal and workplace environmental factors. In 
particular, the work engagement and positive reactions from colleagues toward cancer 
survivors were related to employment quality.  The final structural model further 
indicates that the work engagement accounted for the indirect effects of emotional 
distress and positive reactions from colleagues on employment quality. Moreover, 
emotional distress accounted for the indirect effects of physical health, age at diagnosis, 
and positive reactions from colleagues on employment quality.  
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Importance of Personal Factors on Employment Quality 
The first aim of this study was to assess the personal factors of childhood cancer 
survivors, investigating whether the centrality and acceptance of one’s survivor status 
were related to the employment quality, and evaluating whether one’s work commitment 
and engagement was related to the employment quality. Results from the correlation 
analysis found that employed survivors who accepted their own identity as a cancer 
survivor (measured by acceptance scale), who were willing to invest effort in one’s work 
(measured by vigor subscale of work engagement), who were highly involved in one’ 
work and experience a sense of significance, enthusiasm, and challenge (measured by 
dedication subscale of work engagement), and who were engrossed in one’s work 
(measured by absorption subscale of work engagement) were more likely to have a 
higher level of employment quality. These results are consistent with the proposed 
hypotheses and provide additional evidence for the constructs of acceptance and work 
engagement contributing to positive employment quality. An important finding from the 
regression analysis was that dedication significantly and positively predicted employment 
quality when treatment and health factors were controlled. A previous study indicated 
that one’s positive health status is related to the increased odds of employment and 
occupational outcomes among childhood cancer survivors (Kirchhoff, Krull, Ness, 
Armstrong, et al., 2011). The unique contribution of the dedication subscale, while 
survivors’ health status is taken into account, supports the concept of an incremental 
effect on employment quality. This finding is also theoretically consistent with the 
limited research in the area and indicates that more engaged individuals, in particularly 
those who are strongly involved and experiencing enthusiasm in one’s work, feel better 
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about their work situation and in turn put forth more effort to increase work performance 
and work outcomes (Bakker & Demerouti, 2008; Demerouti & Bakker, 2006).  Although 
there is no prior research examining the direct relationship between engagement and 
employment quality among childhood cancer survivors, earlier findings obtained from 
the non-cancer workers could be used for explaining the phenomenon since earlier 
studies have indicated that both cancer survivors and normal individuals have similar 
levels of work engagement (Gudbergsson et al., 2008). Long-term survivorship care and 
vocational intervention directed at the importance of engagement and dedication may be 
particularly advantageous for enhancing employment quality of cancer survivors. 
Results from the subsequent hierarchical regression analyses found similar 
patterns of result consistent with the primary regression analysis. Dedication was 
consistently found to have a significant and unique contribution in predicting all 
indicators except absenteeism. Childhood cancer survivors who had higher scores on the 
dedication subscale were more likely to have higher levels of job satisfaction, 
performance and organizational commitment, and lower level of turnover intentions.  
The finding that higher score on the work engagement was related to increased 
job satisfaction is consistent with prior research conducted with the non-cancer 
employees (Shimazu et al., 2008). This research has examined the second-order 
confirmatory factor analysis of the Utrecht Work Engagement Scale among Japanese 
workers, confirming that work engagement is positively related to the job satisfaction 
(Shimazu et al., 2008).  
The finding that work engagement is positively related to increased work 
performance is also supported by prior studies (Bakker & Demerouti, 2008; Bakker, 
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Demerouti, & Verbeke, 2004; Christian, Garza, & Slaughter, 2011; Salanova, Agut, & 
Peiro, 2005), suggesting that engaged non-cancer workers score higher in-role 
performance (i.e., how well an individual performs the duties required by the job) and 
extra-role performance (i.e., how well an individual performs the duties that step outside 
of the formal boundaries of the job) than their non-engaged counterparts.  
Results that work engagement is positively related to organization commitment 
and negatively related to turnover intentions are consistent with prior studies. Engaged 
workers are more likely to score high level of organization commitment (Hakanen, 
Bakker, & Schaufeli, 2006; Hallberg & Schaufeli, 2006) and lower level of turnover or 
withdrawal intentions from work (Hallberg & Schaufeli, 2006; Schaufeli & Bakker, 
2004).  Interestingly, none of significant predictors contributing to absenteeism may be 
explained that cancer survivors who are absent from the work are possibly caused by 
factors that are out of their control e.g., illness or treatment. Overall, findings obtained 
from these employment quality indicators provide additional evidence for the construct of 
work engagement contributing to the positive employment quality outcomes of childhood 
cancer survivors.   
Surprisingly, results revealed that centrality of being cancer survivors, along with 
the work engagement, were significant predictors of two specific employment quality 
indicators: job satisfaction and turnover intentions. Employed cancer survivors who 
defined themselves as a cancer survivor were more likely to have lower level of job 
satisfaction and higher level of turnover intentions. These results are inconsistent with a 
previous study in which centrality was positively related to one’s disclosure behaviors in 
the workplace which were, in turn, related to higher job satisfaction and lower turnover 
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intentions (Martinez, 2010). Discrepancies in these findings may be explained by two 
plausible reasons. First, Martinez (2010)’s study indicated that this relationship was only 
held for those employed survivors whose coworkers have reacted positively toward them. 
In other words, those who disclosed more also reported more support from their 
coworkers. Results obtained in this part of the current study solely focused on the 
interplay between personal factors and employment quality, where coworkers’ positive 
reactions were not considered. More consistent results may be probably drawn if the 
association between centrality and employment quality are re-examined by taking the co-
workers’ positive reactions into account. Second, research in the field of mental illness 
has described the deleterious effect of assuming a sick patient role; it may lead to a worse 
prognosis and greater pessimism (Lally, 1989; Yanos, Roe, & Lysaker, 2010).  This 
implies increased identity as a cancer survivor may lead to decreased employment quality. 
The label of cancer has carried a social stigma that can have a significant impact on the 
employment quality of cancer survivors. Previous studies have indicated that employers 
hold misperceptions and negative stereotypes about cancer survivor’s ability to meet the 
job demands (Amir et al., 2010; Chan et al., 2009).  The stigmatizing nature of cancer in 
the workplace not only results in discriminatory reactions, cancer survivors may also 
have internalized these community attitudes and come to agree the prejudices. This 
spoiled identity may finally lead to the undesirable outcome in the workplace.  
Importance of Environmental Factors on Employment Quality 
The second aim of this study was to assess the environmental factors of childhood 
cancer survivors, investigating whether the organizational support, supervisors and 
coworkers’ positive reactions, and the presence of accommodation need were related to 
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the employment quality. Findings of the correlation analysis indicated that employed 
survivors who were working in the organization supported one’s survivor status and 
where supervisors and co-workers fairly treated and accepted survivors would be more 
likely to have a higher level of employment quality. These findings are consistent with 
the proposed hypotheses and highlight the importance of organizational supportiveness 
and the positive reactions of supervisors and co-workers related to employment quality. 
This result is also consistent with prior studies indicating that a supportive work 
environment, positive social climate at work, and good relationship with employers are 
associated with successful return to work in cancer survivors (Amir et al., 2008; 
Bouknight et al., 2006; Bradley & Bednarek, 2002). The result of the hierarchical 
regression analysis revealed that the positive reaction from supervisors and co-workers 
made a significant and unique contribution in predicting the employment quality when 
the treatment and health factors were taken into account. This result suggests that the 
positive attitudes of supervisors and co-workers toward childhood cancer survivors may 
be particularly important in enhancing the employment quality of this specific population. 
This finding is theoretically consistent with prior research about the workplace disparity 
for people with disabilities, suggesting that supervisor and co-workers’ attitudes have a 
profound impact on the employment experiences of people with disabilities (Schur, Kruse, 
& Blanck, 2005; Schur, Kruse, Blasi, & Blanck, 2009). Furthermore, prior employer 
surveys conducted by Cornell University (Bruyere, 2000) and Rutgers University (Dixon, 
Kruse, & John, 2003) also indicate that the greatest barrier to employment of people with 
disabilities in the private-sector organization is related to the prejudicial attitudes and 
stereotypes from employers, supervisors, and co-workers. Aim et al. (2009) further 
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highlights that the positive employer and co-workers’ attitudes may enhance the 
survivors ability to make a successful transition to gainful and quality employment. 
Results in this study coupled with evidence from the literature review both suggest that 
the long-term survivorship care directed at information about employer and co-workers’ 
attitudes may inform survivors how to become better prepared to work effectively with 
their employers and co-workers in order to improve their workplace experiences and lead 
to better employment quality outcomes for childhood cancer survivors. 
Results from the subsequent hierarchical regression analyses found similar 
patterns of result consistent with the primary regression analysis. Supervisors and co-
workers’ positive reactions was consistently found to have a significant and unique 
contribution in predicting all indicators except absenteeism. Childhood cancer survivors 
who had higher score on supervisor’ and co-workers’ reactions were more likely to have 
higher levels of job satisfaction, performance and organizational commitment, and lower 
level of turnover intentions. The finding of positive reactions from supervisors and co-
workers being positively related to increased job satisfaction is theoretically supported by 
a prior study with non-cancer employees, suggesting that supervisors who offer support, 
encouragement and concern to employees can reduce employees’ stress and increase their 
job satisfaction (Babin & Boles, 1996).  
The finding that a poor reaction from supervisors and co-workers’ reaction was 
related to lower job performance is possibly explained by the evidence regarding 
employers’ misconceptions on the actual ability of cancer survivors. Research suggests 
that, when compared with cancer survivors, employers generally hold more negative 
illness perceptions about cancer in relation to work (Grunfeld, Low, & Cooper, 2010). In 
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addition, employers generally underestimate survivors’ ability to meet productivity 
demands due to their health status and associated symptom burden. These misconceptions 
(i.e., lower-than-actual performance expectation) may lead to biased views of how well 
cancer survivors are likely to perform (Colella, DeNisi, & Varma, 1998), which in turn 
indirectly affect the actual performance of cancer survivors. Research based on equity 
theory predicts that employees decrease their work effort when they believe they have not 
been justly rewarded (Colella et al., 1998). Therefore, misconceptions (i.e., lower-than-
actual performance expectations) may cause cancer survivors to become alienated and 
withdrawn, which may “confirm” the low expectation and lower performance (Blanck, 
Schur, Kruse, Schwochau, & Song, 2003). Future research should be conducted to 
validate this hypothesis and understand the mechanism of how employers’ misconception 
may influence survivor employees’ actual performance.  
The findings that higher score on the supervisor’ and co-workers’ positive 
reactions was related to increased organizational commitment and decreased turnover 
intentions is consistent with prior studies in the area, indicating that employees who feel 
that they are accepted by their supervisors or co-workers may be more committed to the 
organization and have less reason to leave, especially if they feel that other organizations 
may not be as accommodating (Martinez, 2010; Schur et al., 2009). In short, findings 
obtained from these employment quality indicators may provide additional evidence for 
the positive reactions from supervisors and co-workers contributing to the positive 
employment quality outcomes of childhood cancer survivors. 
Interestingly, results further indicated that the organizational support, along with 
the supervisors and co-workers’ reaction, were significant predictors of three specific 
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employment quality indicators: job satisfaction, organizational commitment, and turnover 
intentions. Employed cancer survivors who perceived their organizations to be supportive 
and non-discriminatory of survivors were more likely to have higher levels of job 
satisfaction and organizational commitment, and lower level of turnover intentions. 
Making survivors feel supported will likely increase their dedication, job satisfaction and 
decrease turnover intentions, as evidenced by a prior study indicating that perceived 
organizational support has strong effects on job satisfaction and intention to remain 
(Stamper & Johlke, 2003). In the workplace, it is likely that organizations that support 
cancer survivors are more likely to reduce the unnecessary work complications and 
distractions, such as the interpersonal tension as a result of conflict with employers and 
co-workers. Not having to focus energy on managing this interpersonal tension allows 
cancer survivors to use their resources on job-related tasks and become more engaged in 
what they are doing. Results also indicated that the presence of accommodation need, 
along with the supervisors and co-workers’ reaction, were significant predictors of a 
specific employment quality indicator: job performance. Employed cancer survivors who 
reported to have accommodation needs in the workplace were likely to have decreased 
job performance. Prior studies suggest effective workplace accommodations for 
individuals with cancer are related to the increased likelihood of remaining employed 
during and after the cancer experience and that workplace accommodations are found to 
be effective for ameliorating work limitations reported by cancer survivors (Amir et al., 
2008; Amir et al., 2010; Chan et al., 2009; Nitkin et al., 2011; Pryce et al., 2007). In this 
current study, employed survivors who reported more workplace accommodation needs 
may indicate insufficient accommodation to fulfill their needs in managing their work 
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and keeping up their performance. Unfortunately, data regarding the actual 
accommodation received at the workplace by cancer survivors were not collected in this 
study. There is no evidence to prove that the sufficient workplace accommodations 
received by survivors lead to greater work performance and other employment quality 
outcomes. Future research should examine whether adult survivors of childhood cancer, 
like other survivors of non-childhood cancer will have higher levels of employment 
quality outcomes if they have received sufficient accommodations in the workplace. Prior 
studies  have indicated that employees with non-childhood cancer working with an 
organization with over 50 employees and in the public sector have obtained more 
accommodation assistances than those working in the smaller and private sector 
organizations, resulting in better return to work outcomes (Nowrouzi et al., 2009). Future 
research should examine whether survivors of childhood cancer will have greater 
employment quality outcomes if they are working in the public sector and larger 
organizations. 
Importance of Personal and Environmental Interactions on Employment 
Quality  
The third aim of this study was to examine the inter-relationships among 
treatment and health, personal and environmental factors, and employment quality of 
childhood cancer survivors. Specifically, the inter-relationships among treatment 
intensity, age at diagnosis, health status, work engagement, supervisors and co-workers’ 
reaction, and employment quality were examined through structural equation modeling. 
Results found that treatment intensity, age at diagnosis and physical health were 
exogenous variables and were inter-related with each other.  Age at diagnosis and 
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physical health simultaneously and indirectly predicted employment quality through 
emotional distress. Childhood cancer survivors who were diagnosed at a younger age and 
had lower physical functioning were more likely to have greater emotional distress, 
which in turn predicted lower levels of employment quality.  The relationship between 
age at diagnosis and employment outcomes is theoretically supported in prior studies, 
suggesting that childhood cancer survivors who are younger at the time of diagnosis are 
increased risks of being unemployed (Pang et al., 2008) and taking  non-professional and 
managerial jobs (Kirchhoff, Krull, Ness, Park, et al., 2011).  The findings that lower 
physical functioning indirectly predicted lower employment quality mediated through 
greater emotional distress, and greater emotional distress directly predicted lower 
employment quality are also consistent with prior studies. These studies have found that 
survivors who report poor physical health and somatization are at increased risk of 
unemployment due to disability or illness. Survivors who report poor mental health and 
depression are at increased risk of being unemployed but seeking work  (Kirchhoff, Krull, 
Ness, Armstrong, et al., 2011).  A group of CCSS investigators found that childhood 
cancer survivors with physical performance limitations were 60% less likely to be 
employed than those without physical performance limitations (Ness et al., 2008; Ness et 
al., 2009).  Finally, a recent manuscript using same SJLIFE cohort found that greater 
emotional health is related to clear vocational identity and greater career readiness among 
adult survivors of childhood cancer (Strauser et al., in preparation). Long-term 
survivorship care directed at increasing physical health through exercise programs and 
reducing emotional distress through psychosocial interventions may be helpful in 
improving survivors’ health status and subsequently their employment quality. 
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Results found that work engagement partially mediated the relationship between 
emotional distress and employment quality. Adult survivors of childhood cancer who 
reported less emotional distress were more likely to become more engaged in their work, 
which in turn positively contributed to greater employment quality. Additionally, 
survivors who reported less emotional distress also reported increased employment 
quality.  The relationship among these three variables is supported by prior studies of 
both non-cancer employees (Hakanen, 2002) and survivors of breast cancer or testicular/ 
prostate cancer (Gudbergsson et al., 2008), suggesting that work engagement is positively 
associated with subjective health and self-assessed workability. Long-term survivorship 
care to improve employment quality outcomes for childhood cancer survivors should 
target work engagement coupled with the assessment of emotional distress.  
Results also found that supervisors and co-workers’ positive reaction exerted both 
direct and indirect influences on greater employment quality through greater work 
engagement and less emotional distress. Childhood cancer survivors working in a 
workplace where supervisors and co-workers treated cancer survivors positively were 
more likely to report greater work engagement and lower emotional distress, which in 
turn exerted greater employment quality.  
Findings of positive and direct relationships between supervisors and coworkers’ 
reaction and employment quality, and between work engagement and employment 
quality are theoretically consistent with previous studies utilizing the non-cancer 
employees. Studies have indicated that increased level of positive reaction from 
supervisors and co-workers was related to greater job satisfaction, organizational 
commitment, and less intention to leave (Babin & Boles, 1996; Schur et al., 2009).  In 
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addition, greater work engagement was also related to increased job satisfaction 
(Shimazu et al., 2008) , increased work performance (Bakker & Demerouti, 2008; Bakker 
et al., 2004; Christian et al., 2011; Salanova et al., 2005), increased organizational 
commitment (Hakanen et al., 2006) and decreased turnover intentions (Hallberg & 
Schaufeli, 2006; Schaufeli & Bakker, 2004).  Additionally, in this study, supervisors and 
co-workers’ reaction was the antecedent of engagement, which in turn positively 
influenced employment quality outcomes. This result is consistent with prior studies from 
using a non-cancer sample  (Hakanen, Perhoniemi, & Toppinen-Tanner, 2008; Mauno, 
Kinnunen, & Ruokolainen, 2007; Schaufeli & Bakker, 2004) and female breast cancer 
survivors (Hakanen & Lindbohm, 2008). Both studies indicate that contextual factors 
such as peer cohesion and supervisor support in the workplace are antecedents for work 
engagement. Workers who lack job resources are likely to experience decreased level of 
goal accomplishment resulting in feelings of frustration and failures. These feelings, in 
turn, are likely to cause negative attitudes toward work, decreased engagement and 
increased withdrawal behaviors (e.g.,  reduced organizational commitment, job 
involvement, work motivation, and increased turnover intention) (Bakker, Demerouti, & 
Euwema, 2005; Bakker, Demerouti, & Schaufeli, 2003; Mauno et al., 2007). 
An interesting finding was that the mediation effect of emotional distress on the 
relationship between supervisor and co-workers’ reaction and employment quality was 
not assumed but was revealed in this study. Social resources at work (i.e. positive 
reaction from supervisors and co-workers) not only influenced employment quality, but 
also contributed to the emotional health. Earlier studies indicate that social support was 
helpful from protecting negative health outcomes and was especially important for cancer 
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survivors (Taskila et al., 2006). Indeed, making survivors feel supported and accepted by 
their employers and co-workers will likely make them emotionally healthy which, in turn, 
may contribute to greater employment quality.  
Results from the testing for multi-group invariance indicated that the final 
theoretical model could be applied in all employed survivors of childhood cancer who 
have different levels of educational attainment and personal income. However, 
application of the final theoretical model for male or female survivors is a caution 
because the magnitude of factor loadings for organizational commitment to employment 
quality was found to be significantly higher in male survivors. Fortunately, the models 
testing for invariances of all structural paths in the final model between two sex groups 
were not statistically differed. Thus, application of this model for explaining the 
relationships (including both magnitude and direction) among all variables in the final 
theoretical model between male and female survivors is still warranted. 
Limitations 
This study has several limitations that should be considered in the interpretation 
of its findings. Although this study has controlled and tested survivor’s personal income 
and educational level in the model, this study has no information on survivors’ household 
income and types of occupation which are important components related to adult 
employment. The lack of this information may limit the generalizability of the findings to 
all populations of childhood cancer survivors. It is also possible that other factors such as 
specific cancer types and time since diagnosis may influence our model estimation but 
have not been fully investigated in this study provided that the diagnostic techniques and 
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treatment methods have changed for many types of cancer over the last thirty years 
(Hudson, Landier, et al., 2011).  
Second, the sample was drawn from the database at St. Jude Children’s Research 
Hospital (SJCRH) and is restricted to the survivors of this center. Nevertheless, SJCRH is 
considered one of the most prestigious cancer centers in the world and treats patients 
from all over the world. In addition, treatment is free and individuals do not need health 
insurance to receive treatment. This is not the case with other cancer treatment programs 
located throughout the country. As a result, the sample collected for this study may be 
systematically different from a sample drawn from a broader population.  
 The potential of participation bias should also be considered. The data were 
collected via mailed questionnaire method and then participants voluntarily returned the 
completed questionnaire. Subjects also received follow-up phone calls to solicit 
participation. If participants were more motivated to participate in this study than eligible 
non-participants because participants had “greater” jobs, our results may be 
overestimated.  
 Another limitation is that this study was cross-sectional in nature. As a result, the 
temporal sequence of employment quality outcome influenced by potential predictors 
cannot be determined. In addition, the potential for response bias in self-reported data 
should be considered in this study. Measures on personal and environmental factors were 
based on self-reported data which cannot be cross-validated by independent observation 
or review of objective records.  Self-report data may potentially inflated correlations and 
weaken the relationships between observed indicators and latent variables.  Self-report 
data may also contribute to decreased strength of the hypothesized paths between 
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variables. Although self-reported data are a common method bias in behavioral research, 
research suggests that the difference resulted from this bias is often minor in magnitude 
(Meade, Watson, & Kroustalis, 2007). Finally, this study did not obtain any data from the 
non-cancer employees working in the same organization as survivors which precludes 
any between-group analyses on relevant personal and environmental variables and their 
potential relationships.   
Clinical Implications 
Results of this study provide additional support for the inclusion of vocational 
services as part of psychosocial cancer treatment programs. Interventions to improve 
employment quality should not only focus on medical treatment and other health 
screening, but should also focus on  issues related to the personal and work environment 
factors to maximize work potential (Verbeek, 2006; Verbeek & Spelten, 2007).  This may 
be particularly relevant given that the current economic recession and relatively high 
unemployment rate for individuals with disabilities including cancer survivors (Fogg, 
Harrington, & McMahon, 2010).  
Regarding to treatment and health factors, findings suggest that survivors 
diagnosed at a younger age might be at particular risk for poor employment quality 
outcomes. Although the age at diagnosis is not amenable to post-acute treatment 
intervention, medical rehabilitation professionals are encouraged to obtain this 
information because it may be helpful in formulating a realistic rehabilitation plan and 
making more accurate prognosis estimations. The results suggest that higher level of 
physical health indirectly influenced employment quality of adult survivors of childhood 
cancer through lower level of emotional distress. Physical activity programs directed at 
improving physical health of childhood cancer survivors may be particularly 
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advantageous as these programs could decrease their emotional distress and subsequently 
contribute to greater employment quality outcomes. Prior studies indicated that physical 
activity programs decreased  emotional distress in survivors of non-childhood cancer 
(Courneya, 2001; Courneya & Friedenreich, 1999; Dimeo, Stieglitz, Novelli‐Fischer, 
Fetscher, & Keul, 1999) and they may have a similar effect on childhood cancer 
survivors. Finding also suggested that lower emotional distress had direct effect on 
greater employment quality.  To enhance childhood cancer survivors’ employment 
quality, interventions that are tailored to cope with the emotional distress associated with 
a diagnosis of concern may be warranted. Previous studies indicate that psychosocial 
interventions such as relaxation training, psycho-educational therapy (Cunningham & 
Tocco, 1989; Luebbert, Dahme, & Hasenbring, 2001) and alternative and complementary 
therapies such as yoga, meditation, or other mindful-based stress reduction programs 
have been found to be effective in ameliorating the stress and emotional distress among 
cancer patients and survivors (Bower, Woolery, Sternlieb, & Garet, 2005; Cassileth, 
1999). 
Regarding to personal and environmental factors, results indicated that the work 
engagement of individual survivors had a direct effect on employment quality. In 
addition, job resources, particularly positive reactions from supervisors and co-workers 
had both direct and indirect effects on employment quality through work engagement. 
Interventions targeted at improving employment quality outcomes should be directed to 
enhance survivors’ work engagement and/or social climate of the workplace. Previous 
studies from survivors of non-childhood cancer have indicated that supervisors and co-
workers generally hold positive attitudes toward cancer survivors and are willing to 
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provide support for their return to work (Taskila et al., 2006; Villaverde et al., 2008). 
However, employers generally lack knowledge of how to provide support for survivors. 
Some employers and co-workers also hold misperceptions regarding the survivor’s ability 
to engage in work-related activities to meet the demands of employment (Amir et al., 
2009; Amir et al., 2010; Chan et al., 2009).  It has been assumed that these social barriers 
appear in the childhood cancer survivors. Strategies to address these barriers may be 
useful in improving employment quality of this specific population. In addition, previous 
studies have suggested various interventions for building work engagement which can be 
divided into the followings three levels: organizational-based, team-based, and 
individual-based (Schaufeli, 2011, 2012). For the organization-based interventions, work 
engagement can be improved through job (re)design by using the motivating potential of 
job resources and through job rotation or job change to keep the jobs challenging and 
increase the survivor’s motivation, learning and development (Schaufeli & Salanova, 
2008, 2010). For the team-based interventions, work engagement can be improved by the 
senior management team that focuses on survivor’s strength instead of weakness and by 
providing the training program that fosters team-efficacy (Salanova, Schaufeli, 
Xanthopoulou, & Bakker, 2010) and transformational leadership (Bakker, van Emmerik, 
& Euwema, 2006). For the individual-based interventions, work engagement can be 
enhanced by crafting the jobs through modification of job content, selection of particular 
tasks, and negotiation of different job contents (Wrzesniewski & Dutton, 2001). As a 
result, these jobs may become more meaningful for the individual survivor and further 
build work engagement (Bakker, 2011). Although these interventions are originally 
designed for non-cancer employees, applying these interventions to survivors of 
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childhood cancer is theoretically reasonable and would appear to be practical. Research 
directed at testing in clinical controlled trials should be utilized to examine the feasibility 
for application to childhood cancer survivors.   
Future Research 
Although this study provides evidence in understanding the complex interaction 
among treatment and health, personal, and environmental factors on employment quality 
of childhood cancer survivors, there are other questions that remain and should be 
addressed in future studies. First, for this study, majority of the participants were 
Caucasians. Future research should include greater racial diversity in the sample. Second, 
this study did not include non-cancer employees who are working in the same 
organization same as survivors. Future research is recommended by recruiting the 
demographic-matched non-cancer counterparts and comparing the two groups relative to 
specific factors related to employment quality. Third, the replication of the primary study 
findings using a larger cohort of cancer survivors across different cancer types and years 
since diagnosis is encouraged to generalize the final model to a broader population. 
Fourth, measures used in this study should be replicated and explored in longitudinal 
studies to examine potential causal relationships among variables in the final model. Fifth, 
this study has suggested many interventions that could directly or indirectly improve the 
employment quality of childhood cancer survivors. Future studies should be directed at 
developing new interventions tailored to the specific needs of adult survivors of 
childhood cancer and clinical control trials should be utilized to examine the feasibility 
for application to childhood cancer survivors. A few research projects regarding the 
development of work-directed interventions tailored to cancer patients or survivors of 
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non-childhood cancer are currently ongoing (Kyle et al., 2011; Tamminga, de Boer, 
Verbeek, & Frings-Dresen, 2010a) and they may be applicable to childhood cancer 
survivors. Finally, the effects of organizational-level (second-level) variables such as 
types of business/industry, types of occupations, company size, and geographical regions 
on the employment quality have not addressed (Amir et al., 2009). Future research should 
focus on the effects of these second-level variables (e.g. types of industry, geographical 
regions) and the interaction effect between second- and first-level variables (e.g. work 
engagement and health status of participants). 
Conclusion 
In conclusion, cancer has a distinct impact on employment outcomes. Issues of 
employment of childhood cancer survivors are critical and need to be better addressed by 
medical rehabilitation professionals. Research and clinical practices should not only be 
directed at disease and treatment factors, but more research initiatives should be 
expanded to include other factors that hinder the quality employment outcomes of 
childhood cancer survivors. This study has successfully adopted the WHO’s International 
Classification Model of Functioning, Disability and Health as a disability and health 
framework to measure and identify the impact of personal and environmental factors on 
employment quality outcomes of adult survivors of childhood cancer.  
Despite the limitations, this study is useful in identifying new targets for 
enhancing employment quality of adult survivors of childhood cancer. In addition to the 
treatment-related factors, greater physical health and less emotional distress both have a 
positive effect on employment quality. More importantly, personal and environmental-
related factors play an additional role. Personal factors such as work engagement show a 
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significant impact for enhancing employment quality in childhood cancer survivors. 
Environmental factors such as positive reaction from supervisors and co-workers also 
exert direct and indirect influences on employment quality through its impact on 
increasing work engagement and reducing emotional distress of survivors. Strategies 
grounded in the ICF model represent a new and promising option to guide the 
development of interventions to enhance the employment quality of childhood cancer 
survivors and thus assist in managing survivors’ long-term care. 
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Appendix II. Descriptive Statistics and Correlations of Treatment and Health, Personal Factors, and Employment Quality Outcomes 
 
 
 
 
Mean SD 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1. Age at Diagnosis 8.54 5.54 -.414** .241** -.377** -.167** 0.002 -.154** -0.038 0.039 0.043 -0.059 0.019 -0.005 -0.025 0.026 0.001 0.003 -0.023 0.05 0.027
2. Cranial Radiation 950.54 1204.08 1 -.296** .316** 0.016 0.035 0.084 -0.043 -0.045 0.03 -0.111 0.005 -0.025 0.007 -0.05 -0.086 0.064 0.012 -0.026 -0.047
3. Chest Radiation 1048.74 1473.64 1 -.370** -.218** .120* 0.048 0.077 0.085 -.161** 0.046 -0.052 0.008 -0.02 -0.029 0.04 0.075 -0.114 -0.047 -0.03
4. Intrathecal Methotrexate 74.95 115.65 1 .132* -0.053 0.021 -0.043 -0.008 0.077 -0.023 -0.028 -0.039 -0.032 -0.011 -0.019 0.008 0.024 0.05 0.014
5. Physical functioning Norm Score 53.87 7.83 1 -.329** -.206** -.181** -.190** .157** -0.094 .162** 0.1 0.083 .145* -0.082 -.151** .175** -0.017 0.046
6. Somatization T-Score 48.92 9.28 1 .550** .602** .215** -.305** 0.09 -.206** -.136* -0.01 -.243** .143* 0.063 -.137* -.142* -.164**
7. Depression T-Score 50.55 10.74 1 .703** .128* -.372** .135* -.320** -.249** -0.102 -.317** .218** 0.107 -.227** -.121* -.184**
8. Anxiety T-Score 47.69 9.68 1 .189** -.324** .217** -.213** -.159** -0.018 -.222** .186** .119* -.225** -0.086 -0.113
9. Centrality Total Score 15.08 5.40 1 -0.019 .185** -0.076 0.046 0.001 -.145* .148* 0.037 -0.07 0.005 -0.012
10. Acceptance Total Score 31.10 4.95 1 -.119* .198** .196** 0.069 .232** -.127* -0.11 .177** .130* .170**
11. Work Commitment Total Score 19.59 6.51 1 -0.011 0.084 0.113 -0.033 0.006 0.006 -0.053 .140* 0.022
12. Vigor Total Score 23.69 5.64 1 .786** .704** .512** -.374** -0.097 .412** .194** .339**
13. Dedication Total Score 21.17 5.72 1 .687** .647** -.452** -.129* .416** .309** .409**
14. Absorption Total Score 22.13 5.68 1 .416** -.298** -0.028 .338** .227** .337**
15. Job Satisfaction Z-Score 0.00 0.91 1 -.592** -.122* .385** .432** .545**
16. Turnover Intentions Z-Score 0.00 0.93 1 0.036 -.262** -.499** -.135*
17. Absenteeism Z-Score 0.00 0.92 1 -.265** 0.036 .371**
18. Performance Z-Score 0.00 0.94 1 .200** .545**
19. Organization Commitment Z-Score 0.00 0.90 1 .562**
20. Employment Quality Z-score 0.00 0.38 1
21. Job Satisfaction Total Score 101.88 21.74
22. Turnover Intentions Total Score 8.98 5.79
23. Absenteeism Total Score 0.46 43.97
24. Performance Total Score 79.15 17.02
25. Organization Commitment Total Score 75.65 12.76
Note: Descriptive statistics of employment quality raw scores are presented although Z-scores of these variables were used for data analysis;  * p< .05; ** p< .01
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Appendix III. Hierarchical Regression Analysis of Personal Factors Predicting Overall 
Employment Quality 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.018 0.018
  Age at Diagnosis 0.000 0.005 -0.003
  Cranial Radiation 0.000 0.000 -0.039
  Chest Radiation 0.000 0.000 -0.022
  Intrathecal Methotrexate 0.000 0.000 0.021
  Physical functioning Norm Score -0.001 0.003 -0.022
  Somatization T-Score -0.005 0.003 -0.116
  Depression T-Score -0.006 0.003 -0.176 * 
  Anxiety T-Score 0.003 0.003 0.078
   Constant 0.468 0.258       
Step 2 0.161 0.143
  Age at Diagnosis 0.001 0.004 0.018
  Cranial Radiation 0.000 0.000 -0.043
  Chest Radiation 0.000 0.000 -0.021
  Intrathecal Methotrexate 0.000 0.000 0.042
  Physical functioning Norm Score -0.003 0.003 -0.052
  Somatization T-Score -0.005 0.003 -0.123
  Depression T-Score -0.002 0.003 -0.061
  Anxiety T-Score 0.003 0.003 0.067
  Centrality Total Score -0.001 0.004 -0.017
  Acceptance Total Score 0.005 0.005 0.070
  Work Commitment Total Score -0.001 0.003 -0.014
  Vigor Total Score -0.004 0.007 -0.062
  Dedication Total Score 0.022 0.006 0.326 ** 
  Absorption Total Score 0.010 0.005 0.153
Constant -0.358 0.322       
Note: Dependent Variable: Overall Employment Quality, R2 = adjusted R-square; ᇞR2 
= Change in adjusted R-square; * p< .05; ** p< .01 
 
 In step 1, treatment and health factors did not significantly predict overall 
employment quality (F(8,287)=1.667, p =.106, adjusted R2 = .018) (Appendix III). When 
the personal factors were included in step 2, they significantly improved the prediction 
(F(6.281)=9.171, p <.001). The entire group of variables significantly predicted overall 
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employment quality (F(14,281)=5.046, p <.001, adjusted R2 change = .143). The beta-
weights, presented in step 2, suggested that having higher level of dedication contributed 
to higher overall employment quality. 
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Appendix IV. Hierarchical Regression Analysis of Personal Factors Predicting Job 
Satisfaction 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.088 0.088
  Age at Diagnosis -0.004 0.011 -0.022
  Cranial Radiation 0.000 0.000 -0.027
  Chest Radiation 0.000 0.000 -0.003
  Intrathecal Methotrexate 0.000 0.001 -0.018
  Physical functioning Norm Score 0.007 0.007 0.063
  Somatization T-Score -0.009 0.007 -0.090
  Depression T-Score -0.024 0.007 -0.284 ** 
  Anxiety T-Score 0.004 0.008 0.042
Constant 1.136 0.598       
Step 2 0.456 0.368
  Age at Diagnosis 0.002 0.008 0.012
  Cranial Radiation 0.000 0.000 -0.035
  Chest Radiation 0.000 0.000 -0.010
  Intrathecal Methotrexate 0.000 0.000 0.019
  Physical functioning Norm Score 0.001 0.006 0.008
  Somatization T-Score -0.008 0.006 -0.078
  Depression T-Score -0.010 0.006 -0.123
  Anxiety T-Score 0.006 0.006 0.059
  Centrality Total Score -0.026 0.008 -0.153 ** 
  Acceptance Total Score 0.010 0.009 0.053
  Work Commitment Total Score -0.007 0.006 -0.049
  Vigor Total Score -0.016 0.013 -0.100
  Dedication Total Score 0.110 0.012 0.695 ** 
  Absorption Total Score 0.000 0.011 -0.001
Constant -1.145 0.624       
Note: Dependent Variable: Job Satisfaction, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
In step 1, treatment and health factors significantly predicted job satisfaction 
(F(8,287)=4.573, p <.001, adjusted R2 = .088) (Appendix IV).The beta-weights, 
presented in step 1, suggested that having lower level of depression was associated with 
higher level of job satisfaction. When the personal factors were included in step 2, they 
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significantly improved the prediction (F(6, 281)=33.371, p <.001). The entire group of 
variables significantly predicted job satisfaction (F(14, 281)=18.684, p <.001, adjusted R2 
change = .368). The beta-weights, presented in step 2, suggested that having lower level 
of centrality and higher level of dedication contributed to higher job satisfaction. 
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Appendix V. Hierarchical Regression Analysis of Personal Factors Predicting Turnover 
Intentions 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.035 0.035
  Age at Diagnosis -0.003 0.011 -0.016
  Cranial Radiation 0.000 0.000 -0.112
  Chest Radiation 0.000 0.000 -0.006
  Intrathecal Methotrexate 0.000 0.001 0.012
  Physical functioning Norm Score -0.004 0.007 -0.036
  Somatization T-Score 0.001 0.008 0.012
  Depression T-Score 0.016 0.007 0.184 * 
  Anxiety T-Score 0.004 0.008 0.039
Constant -0.705 0.630       
Step 2 0.215 0.180
  Age at Diagnosis -0.008 0.010 -0.049
  Cranial Radiation 0.000 0.000 -0.112
  Chest Radiation 0.000 0.000 0.000
  Intrathecal Methotrexate 0.000 0.000 -0.019
  Physical functioning Norm Score 0.001 0.007 0.004
  Somatization T-Score 0.000 0.007 -0.005
  Depression T-Score 0.007 0.007 0.075
  Anxiety T-Score 0.003 0.008 0.036
  Centrality Total Score 0.027 0.009 0.157 ** 
  Acceptance Total Score 0.001 0.011 0.004
  Work Commitment Total Score -0.002 0.008 -0.017
  Vigor Total Score 0.005 0.016 0.027
  Dedication Total Score -0.076 0.015 -0.469 ** 
  Absorption Total Score 0.002 0.013 0.014
Constant 0.744 0.768       
Note: Dependent Variable: Turnover Intentions, R2 = adjusted R-square; ᇞR2 = Change 
in adjusted R-square;* p< .05; ** p< .01 
 
In step 1, treatment and health factors significantly predicted turnover intentions 
(F(8,287)=2.332, p =.019, adjusted R2 = .035) (Appendix V).The beta-weights, presented 
in step 1, suggested that having higher level of depression associated with higher turnover 
intentions. When the personal factors were included in step 2, they significantly improved 
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the prediction (F(6, 281)=11.990, p <.001). The entire group of variables significantly 
predicted turnover intentions (F(14, 281)=6.777, p <.001, adjusted R2 change = .180). 
The beta-weights, presented in step 2, suggested that having higher level of centrality and 
lower level of dedication associated with higher turnover intentions. 
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Appendix VI. Hierarchical Regression Analysis of Personal Factors Predicting 
Absenteeism 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.019 0.019
  Age at Diagnosis 0.004 0.011 0.022
  Cranial Radiation 0.000 0.000 0.094
  Chest Radiation 0.000 0.000 0.079
  Intrathecal Methotrexate 0.000 0.001 0.035
  Physical functioning Norm Score -0.016 0.007 -0.136 * 
  Somatization T-Score -0.008 0.008 -0.084
  Depression T-Score 0.002 0.007 0.027
  Anxiety T-Score 0.012 0.008 0.126
Constant 0.401 0.627       
Step 2 0.018 -0.001
  Age at Diagnosis 0.003 0.011 0.016
  Cranial Radiation 0.000 0.000 0.090
  Chest Radiation 0.000 0.000 0.079
  Intrathecal Methotrexate 0.000 0.001 0.033
  Physical functioning Norm Score -0.016 0.008 -0.132
  Somatization T-Score -0.010 0.008 -0.099
  Depression T-Score -0.001 0.008 -0.012
  Anxiety T-Score 0.012 0.009 0.121
  Centrality Total Score 0.003 0.010 0.020
  Acceptance Total Score -0.010 0.012 -0.054
  Work Commitment Total Score -0.003 0.009 -0.022
  Vigor Total Score 0.001 0.017 0.003
  Dedication Total Score -0.028 0.016 -0.177
  Absorption Total Score 0.018 0.014 0.111
Constant 1.169 0.847       
Note: Dependent Variable: Absenteeism, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors significantly did not predict absenteeism 
(F(8, 287)=1.713, p =.095, adjusted R2 = .019) (Appendix VI). When the personal factors 
were included in step 2, they did not significantly improved the prediction (F(6, 
281)=.966, p =.449). The entire group of variables did not significantly predict 
absenteeism (F(14, 281)=1.392, p =.156, adjusted R2 change = -.001).  
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Appendix VII. Hierarchical Regression Analysis of Personal Factors Predicting 
Performance 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.060 0.060
  Age at Diagnosis -0.004 0.011 -0.024
  Cranial Radiation 0.000 0.000 -0.015
  Chest Radiation 0.000 0.000 -0.086
  Intrathecal Methotrexate 0.000 0.001 -0.028
  Physical functioning Norm Score 0.015 0.007 0.127 * 
  Somatization T-Score 0.008 0.008 0.079
  Depression T-Score -0.012 0.007 -0.136
  Anxiety T-Score -0.014 0.008 -0.150
Constant 0.207 0.625       
Step 2 0.199 0.139
  Age at Diagnosis -0.002 0.010 -0.010
  Cranial Radiation 0.000 0.000 -0.028
  Chest Radiation 0.000 0.000 -0.082
  Intrathecal Methotrexate 0.000 0.000 -0.004
  Physical functioning Norm Score 0.010 0.007 0.087
  Somatization T-Score 0.008 0.007 0.080
  Depression T-Score -0.001 0.007 -0.009
  Anxiety T-Score -0.015 0.008 -0.155
  Centrality Total Score -0.005 0.010 -0.029
  Acceptance Total Score 0.008 0.011 0.041
  Work Commitment Total Score -0.005 0.008 -0.035
  Vigor Total Score 0.020 0.016 0.122
  Dedication Total Score 0.039 0.015 0.239 ** 
  Absorption Total Score 0.013 0.013 0.076
Constant -1.768 0.778       
Note: Dependent Variable: Performance, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors significantly predicted performance (F(8, 
287)=3.348, p =.001, adjusted R2 = .060) (Appendix VII).The beta-weights, presented in 
step 1, suggested that having higher level of physical functioning associated with higher 
level of performance. When the personal factors were included in step 2, they 
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significantly improved the prediction (F(6, 281)=9.318, p <.001). The entire group of 
variables significantly predicted performance (F(14, 281)=6.239, p <.001, adjusted R2 
change = .139). The beta-weights, presented in step 2, suggested that having higher level 
of dedication contributed to higher performance. 
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Appendix VIII. Hierarchical Regression Analysis of Personal Factors Predicting 
Organizational Commitment 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.009 0.009
  Age at Diagnosis 0.009 0.011 0.053
  Cranial Radiation 0.000 0.000 -0.023
  Chest Radiation 0.000 0.000 -0.041
  Intrathecal Methotrexate 0.001 0.001 0.069
  Physical functioning Norm Score -0.009 0.007 -0.082
  Somatization T-Score -0.014 0.007 -0.145
  Depression T-Score -0.007 0.007 -0.085
  Anxiety T-Score 0.005 0.008 0.054
Constant 1.239 0.615       
Step 2 0.113 0.104
  Age at Diagnosis 0.015 0.011 0.091
  Cranial Radiation 0.000 0.000 -0.001
  Chest Radiation 0.000 0.000 -0.045
  Intrathecal Methotrexate 0.001 0.000 0.083
  Physical functioning Norm Score -0.010 0.007 -0.086
  Somatization T-Score -0.014 0.007 -0.142
  Depression T-Score -0.001 0.007 -0.011
  Anxiety T-Score 0.002 0.008 0.020
  Centrality Total Score -0.006 0.010 -0.036
  Acceptance Total Score 0.011 0.011 0.059
  Work Commitment Total Score 0.016 0.008 0.120 * 
  Vigor Total Score -0.032 0.016 -0.198
  Dedication Total Score 0.057 0.015 0.365 ** 
  Absorption Total Score 0.017 0.013 0.107
Constant -0.393 0.785       
Note: Dependent Variable: Organization Commitment, R2 = adjusted R-square; ᇞR2 = 
Change in adjusted  R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors did not predict organizational commitment 
(F(8, 287)=1.350, p =.218, adjusted R2 = .009) (Appendix VIII). When the personal 
factors were included in step 2, they significantly improved the prediction (F(6, 
281)=6.605, p <.001). The entire group of variables significantly predicted organization 
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commitment (F(14, 281)=3.693, p <.001, adjusted R2 change = .104). The beta-weights, 
presented in step 2, suggested that having higher levels of work commitment and 
dedication further contributed to higher organization commitment. 
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Appendix IX. Descriptive Statistics and Correlations of Treatment and Health, Environmental Factors, and Employment Quality 
Outcomes 
 
 
Mean SD 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Age at Diagnosis 8.54 5.54 -.414** .241** -.377** -.167** 0.002 -.154** -0.038 0.022 0.038 0.03 0.026 0.001 0.003 -0.023 0.05 0.027
2. Cranial Radiation 950.54 1204.08 1 -.296** .316** 0.016 0.035 0.084 -0.043 0.001 -.116* -0.079 -0.05 -0.086 0.064 0.012 -0.026 -0.047
3. Chest Radiation 1048.74 1473.64 1 -.370** -.218** .120* 0.048 0.077 -0.078 0.014 0.04 -0.029 0.04 0.075 -0.114 -0.047 -0.03
4. Intrathecal Methotrexate 74.95 115.65 1 .132* -0.053 0.021 -0.043 -0.022 -0.004 -0.058 -0.011 -0.019 0.008 0.024 0.05 0.014
5. Physical functioning Norm Score 53.87 7.83 1 -.329** -.206** -.181** .166** .143* -.326** .145* -0.082 -.151** .175** -0.017 0.046
6. Somatization T-Score 48.92 9.28 1 .550** .602** -.150** -.236** .165** -.243** .143* 0.063 -.137* -.142* -.164**
7. Depression T-Score 50.55 10.74 1 .703** -.189** -.318** .119* -.317** .218** 0.107 -.227** -.121* -.184**
8. Anxiety T-Score 47.69 9.68 1 -.115* -.215** .181** -.222** .186** .119* -.225** -0.086 -0.113
9. Supportiveness Total Score 18.75 3.04 1 .449** -.208** .399** -.303** -.134* .217** .225** .220**
10. Reaction Total Score 81.49 9.42 1 -.181** .560** -.310** -.134* .263** .248** .318**
11. Accomodation Need Score 0.22 0.41 1 -.171** .142* .161** -.209** -0.076 -0.07
12. Job Satisfaction Z-Score 0.00 0.91 1 -.592** -.122* .385** .432** .545**
13. Turnover Intentions Z-Score 0.00 0.93 1 0.036 -.262** -.499** -.135*
14. Absenteeism Z-Score 0.00 0.92 1 -.265** 0.036 .371**
15. Performance Z-Score 0.00 0.94 1 .200** .545**
16. Organization Commitment Z-Score 0.00 0.90 1 .562**
17. Employment Quality Z-score 0.00 0.38 1
Note: p< .05; p< .01
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Appendix X. Hierarchical Regression Analysis of Environmental Factors Predicting 
Overall Employment Quality 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.018 0.018
  Age at Diagnosis 0.000 0.005 -0.003
  Cranial Radiation 0.000 0.000 -0.039
  Chest Radiation 0.000 0.000 -0.022
  Intrathecal Methotrexate 0.000 0.000 0.021
  Physical functioning Norm Score -0.001 0.003 -0.022
  Somatization T-Score -0.005 0.003 -0.116
  Depression T-Score -0.006 0.003 -0.176 * 
  Anxiety T-Score 0.003 0.003 0.078
Constant 0.468 0.258       
Step 2 0.089 0.071
  Age at Diagnosis 0.000 0.004 0.003
  Cranial Radiation 0.000 0.000 -0.018
  Chest Radiation 0.000 0.000 -0.026
  Intrathecal Methotrexate 0.000 0.000 0.021
  Physical functioning Norm Score -0.003 0.003 -0.052
  Somatization T-Score -0.004 0.003 -0.092
  Depression T-Score -0.003 0.003 -0.090
  Anxiety T-Score 0.002 0.003 0.063
  Supportiveness Total Score 0.011 0.008 0.092
  Reaction Total Score 0.010 0.003 0.244 ** 
  Accommodation Need Score -0.007 0.055 -0.008
Constant -0.648 0.349       
Note: Dependent Variable: Overall Employment Quality, R2 = adjusted R-square; ᇞR2 
= Change in adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors did not predict overall employment quality 
(F(8, 287)=1.667, p =.106, adjusted R2 = .018) (Appendix X). When the environmental 
factors were included in step 2, they significantly improved the prediction (F(3, 
284)=8.432, p <.001). The entire group of variables significantly predicted overall 
employment quality (F(11, 284)=3.606, p <.001, adjusted R2 change = .071). The beta-
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weights, presented in step 2, suggested that having higher level of positive reactions from 
supervisors and co-workers contributed to higher overall employment quality. 
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Appendix XI. Hierarchical Regression Analysis of Environmental Factors Predicting Job 
Satisfaction 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.088 0.088
  Age at Diagnosis -0.004 0.011 -0.022
  Cranial Radiation 0.000 0.000 -0.027
  Chest Radiation 0.000 0.000 -0.003
  Intrathecal Methotrexate 0.000 0.001 -0.018
  Physical functioning Norm Score 0.007 0.007 0.063
  Somatization T-Score -0.009 0.007 -0.090
  Depression T-Score -0.024 0.007 -0.284 ** 
  Anxiety T-Score 0.004 0.008 0.042
Constant 1.136 0.598       
Step 2 0.339 0.251
  Age at Diagnosis -0.002 0.009 -0.013
  Cranial Radiation 0.000 0.000 0.008
  Chest Radiation 0.000 0.000 -0.011
  Intrathecal Methotrexate 0.000 0.000 -0.018
  Physical functioning Norm Score 0.000 0.006 0.002
  Somatization T-Score -0.005 0.006 -0.048
  Depression T-Score -0.011 0.006 -0.133
  Anxiety T-Score 0.002 0.007 0.020
  Supportiveness Total Score 0.050 0.016 0.166 ** 
  Reaction Total Score 0.042 0.005 0.431 ** 
  Accommodation Need Score -0.081 0.114 -0.037
Constant -3.573 0.715       
Note: Dependent Variable: Job Satisfaction, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors significantly predicted job satisfaction (F(8, 
287)=4.573, p <.001, adjusted R2 = .088) (Appendix XI).The beta-weights, presented in 
step 1, suggested that having lower level of depression associated with higher level of job 
satisfaction. When the environmental factors were included in step 2, they significantly 
improved the prediction (F(3, 284)=37.296, p <.001). The entire group of variables 
significantly predicted job satisfaction (F(11, 284)=14.760, p <.001, adjusted R2 change 
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= .251). The beta-weights, presented in step 2, suggested that having higher level of 
organizational support and higher level of positive reactions from supervisors and co-
workers contributed to higher job satisfaction. 
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Appendix XII. Hierarchical Regression Analysis of Environmental Factors Predicting 
Turnover Intentions 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.035 0.035
  Age at Diagnosis -0.003 0.011 -0.016
  Cranial Radiation 0.000 0.000 -0.112
  Chest Radiation 0.000 0.000 -0.006
  Intrathecal Methotrexate 0.000 0.001 0.012
  Physical functioning Norm Score -0.004 0.007 -0.036
  Somatization T-Score 0.001 0.008 0.012
  Depression T-Score 0.016 0.007 0.184 * 
  Anxiety T-Score 0.004 0.008 0.039
Constant -0.705 0.630       
Step 2 0.128 0.093
  Age at Diagnosis -0.003 0.011 -0.016
  Cranial Radiation 0.000 0.000 -0.122
  Chest Radiation 0.000 0.000 -0.007
  Intrathecal Methotrexate 0.000 0.001 0.006
  Physical functioning Norm Score 0.002 0.007 0.014
  Somatization T-Score -0.001 0.007 -0.013
  Depression T-Score 0.008 0.007 0.097
  Anxiety T-Score 0.005 0.008 0.051
  Supportiveness Total Score -0.057 0.019 -0.186 ** 
  Reaction Total Score -0.019 0.006 -0.194 ** 
  Accommodation Need Score 0.102 0.134 0.046
Constant 2.035 0.841       
Note: Dependent Variable: Turnover Intentions, R2 = adjusted R-square; ᇞR2 = Change 
in adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors significantly predicted turnover intentions 
(F(8, 287)=2.332, p =.019, adjusted R2 = .035) (Appendix XII). The beta-weights, 
presented in step 1, suggested that having higher level of depression associated with 
higher turnover intentions. When the environmental factors were included in step 2, they 
significantly improved the prediction (F(3, 284)=11.252, p <.001). The entire group of 
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variables significantly predicted turnover intentions (F(11, 284)=4.947, p <.001, adjusted 
R2 change = .093). The beta-weights, presented in step 2, suggested that having lower 
level of organizational supportive and lower level of positive reactions from supervisors 
and co-workers contributed to higher turnover intentions. 
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Appendix XIII. Hierarchical Regression Analysis of Environmental Factors Predicting 
Absenteeism 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.019 0.019
  Age at Diagnosis 0.004 0.011 0.022
  Cranial Radiation 0.000 0.000 0.094
  Chest Radiation 0.000 0.000 0.079
  Intrathecal Methotrexate 0.000 0.001 0.035
  Physical functioning Norm Score -0.016 0.007 -0.136 * 
  Somatization T-Score -0.008 0.008 -0.084
  Depression T-Score 0.002 0.007 0.027
  Anxiety T-Score 0.012 0.008 0.126
Constant 0.401 0.627       
Step 2 0.033 0.014
  Age at Diagnosis 0.005 0.011 0.028
  Cranial Radiation 0.000 0.000 0.101
  Chest Radiation 0.000 0.000 0.085
  Intrathecal Methotrexate 0.000 0.001 0.035
  Physical functioning Norm Score -0.010 0.008 -0.089
  Somatization T-Score -0.009 0.008 -0.092
  Depression T-Score 0.000 0.007 0.006
  Anxiety T-Score 0.011 0.008 0.116
  Supportiveness Total Score -0.019 0.020 -0.063
  Reaction Total Score -0.006 0.007 -0.059
  Accommodation Need Score 0.238 0.139 0.107
Constant 1.044 0.874       
Note: Dependent Variable: Absenteeism, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors did not predict absenteeism (F(8, 
287)=1.713, p =.095, adjusted R2 = .019) (Appendix XIII). When the environmental 
factors were included in step 2, they did not significantly improve the prediction (F(3, 
284)=2.364, p =.071). The entire group of variables did significantly predict absenteeism 
(F(11, 284)=1.908, p =.038, adjusted R2 change = .014).  
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Appendix XIV. Hierarchical Regression Analysis of Environmental Factors Predicting 
Performance 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.060 0.060
  Age at Diagnosis -0.004 0.011 -0.024
  Cranial Radiation 0.000 0.000 -0.015
  Chest Radiation 0.000 0.000 -0.086
  Intrathecal Methotrexate 0.000 0.001 -0.028
  Physical functioning Norm Score 0.015 0.007 0.127 * 
  Somatization T-Score 0.008 0.008 0.079
  Depression T-Score -0.012 0.007 -0.136
  Anxiety T-Score -0.014 0.008 -0.150
Constant 0.207 0.625       
Step 2 0.112 0.052
  Age at Diagnosis -0.005 0.011 -0.028
  Cranial Radiation 0.000 0.000 -0.013
  Chest Radiation 0.000 0.000 -0.095
  Intrathecal Methotrexate 0.000 0.001 -0.029
  Physical functioning Norm Score 0.008 0.008 0.067
  Somatization T-Score 0.010 0.007 0.096
  Depression T-Score -0.007 0.007 -0.082
  Anxiety T-Score -0.014 0.008 -0.142
  Supportiveness Total Score 0.026 0.019 0.084
  Reaction Total Score 0.016 0.006 0.161 * 
  Accommodation Need Score -0.268 0.135 -0.119 * 
Constant -1.476 0.853       
Note: Dependent Variable: Performance, R2 = adjusted R-square; ᇞR2 = Change in 
adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors significantly predicted performance (F(8, 
287)=3.348, p =.001, adjusted R2 = .060) (Appendix XIV). The beta-weights, presented 
in step 1, suggested that having higher level of physical functioning associated with 
higher performance. When the environmental factors were included in step 2, they 
significantly improved the prediction (F(3, 284)=6.592, p <.001). The entire group of 
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variables significantly predicted performance (F(11, 284)=4.375, p <.001, adjusted R2 
change = .052). The beta-weights, presented in step 2, suggested that having higher level 
of positive reactions from supervisors and co-workers and lower proportion of 
accommodation need contributed to higher performance. 
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Appendix XV. Hierarchical Regression Analysis of Environmental Factors Predicting 
Organizational Commitment 
  Variables in the equation 
Variables B SEB β R2 ᇞR2 
Step 1 0.009 0.009
  Age at Diagnosis 0.009 0.011 0.053
  Cranial Radiation 0.000 0.000 -0.023
  Chest Radiation 0.000 0.000 -0.041
  Intrathecal Methotrexate 0.001 0.001 0.069
  Physical functioning Norm Score -0.009 0.007 -0.082
  Somatization T-Score -0.014 0.007 -0.145
  Depression T-Score -0.007 0.007 -0.085
  Anxiety T-Score 0.005 0.008 0.054
Constant 1.239 0.615       
Step 2 0.068 0.059
  Age at Diagnosis 0.009 0.011 0.053
  Cranial Radiation 0.000 0.000 -0.014
  Chest Radiation 0.000 0.000 -0.041
  Intrathecal Methotrexate 0.001 0.001 0.073
  Physical functioning Norm Score -0.014 0.007 -0.123
  Somatization T-Score -0.012 0.007 -0.125
  Depression T-Score -0.001 0.007 -0.013
  Anxiety T-Score 0.004 0.008 0.044
  Supportiveness Total Score 0.042 0.019 0.144 * 
  Reaction Total Score 0.016 0.006 0.167 * 
  Accommodation Need Score -0.084 0.133 -0.039
Constant -0.939 0.837       
Note: Dependent Variable: Organization Commitment, R2 = adjusted R-square; ᇞR2 = 
Change in adjusted R-square;* p< .05; ** p< .01 
 
 In step 1, treatment and health factors did not predict organizational commitment 
(F(8,287)=1.350, p =.218, adjusted R2 = .009) (Appendix XV). When the environmental 
factors were included in step 2, they significantly improved the prediction (F(3, 
284)=7.047, p <.001). The entire group of variables significantly predicted organization 
commitment (F(11, 284)=2.966, p =.001, adjusted R2 change = .059). The beta-weights, 
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presented in step 2, suggested that having higher level of organizational support and 
higher level of positive reactions from supervisors and co-workers contributed to higher 
organization commitment. 
 
 
 
 
 
 
 
